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eels in a Specialty Shop 


How a Small, Well-Equipped Foundry Can Be Operated Econ- 
a Department of a Large Manufacturing Plant 


omically as 


UCKED away in one corner 
of the extensive plant of the 
Sterling Wheelbarrow’ Co., 

Milwaukee, and which by no 
means constitutes the least important of 
the numerous departments of these 
works, is a gray iron foundry which 
specializes solely in the casting of hubs 
for wrought iron wheels for wheel- 


barrows. The Sterling Wheelbarrow 
Co., which is well-known to the foundry 
trade as a manufacturer of steel flasks, 
has equally as large a capacity for the 
production of all kinds of steel wheel- 
barrows and every part of these indus- 
trial conveyances is shaped and built in 
this plant. Before the foundry was in- 
stalled, the wheels were purchased, but 
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some years ago it was decided that de- 
pendence upon outside makers for even 
so small a part as the wheel was un- 
satisfactory and thus the hub casting 
plant came into being. Nor is the out- 
put limited to hubs for wheelbarrow 
wheels alone, since large shop trucks 
also are made and the hubs for these 
large wheels also are cast in this plant. 


HUBS ARE CAST ONTO THE SPOKES OF WHEER®*- 
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Although small in size and 
the foundry is unusually complete in its 
appointments, the latter term better de- 
scribing its mold-making, melting, 


handling and pouring devices than the 


output, 


word equipment. The shop, however, is 


highly specialized and is an_ excellent 


example of what can be done along this 
the 
variety. 


castings are limited in 


The 


however, is complete in every detail de- 


line when 


form and organization, 
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shop trucks which have a 1%-inch bore. 
The cupola is of the baby or experi- 
mental type and has a capacity of 1,000 
pounds per heat with a coke consump- 
tion of 280 pounds, the fuel ratio being 
1 to 3.57. This, of course, does not com- 
pare favorably with that of larger melt- 
ing mediums, but the small output must 
taken into 
ing upon this practice. 


be consideration when pass- 


As previously noted, the operations are 
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FIG. 2—THE 


VIEW 


SMALL, SECTIONAL 
ALSO SHOWS THE 
SCALES IN THE 


the of molder and 


helper, and 


spite doubling-up 


suprintendent and working 
foreman 
In Fig. 1 


of hub molds 


is illustrated a day’s output 


for 15'%-inch wheelbarrow 


wheels which have a 34-inch bore. Thess 


molds cover practically the entire 
floor 


before 


molding three m«¢ 
240 


down and occasionally 


abk area, 
the 


also 


putting-up iron 


twenty 36- 


inch wheel staggered spokes for 


with 


CUPOLA 
CHARGING 


avail- 


comes 
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IN MELTING 
PLATFORM 
ND 


POSITION. 
AND THE 


THIS 


highly 
the 


specialized and even the stacking 
of molds was given deep thought to 
facilitate pouring-off. 
1, the 


, 
the 


As shown in Fig. 


molds are set on rails, one row 


two outside rails and two on the 
the 
about 


on 
form of a 
12 
The 
the 


center rail which is in 


is set inches 


and 
the 


latform 


above 


D 
i 


up 


two side rails aisles 


extend longitudinally between 


and when pouring-off the ladle is sup- 
ported by two men, one on either end of 


rails 
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the shank, who pour the metal into four 


molds across the rails, before proceed- 
ing with the next set of four. 


wheels 
the 


Ss 
f 


NS) 


As shown in Fig. 5, the rims of the 
in spiders which constitute 
half of the molds. These 
piders serve to center the rim and the 
pokes and are cored-out in the center 


set 
drag 


or the purpose of exactly locating the 


teel pipe in which are inserted the 


bushings for the axle and through which 


U¢ 
( 








-THE CUPOLA, MOUNTED ON 
K, PULLED FORWARD FOR LIFTING 
FF THE SECTIONS FOR REPAIRS 
the latter extends. At A is illustrated 
the complete drag half of the mold with 
the rim, to which the spokes are welded 
in place, as well as the steel pipe in po- 
the copeshownatB. A 
wheel after casting the hub onto the spokes 
and the pipe for the bearings and axle 
ready for the final assembly, is illustrated 
at ¢ 


sition to receive 


It will be noted that two lugs are 
cast onto the drag spider and also onto 
the cope flask to serve as bearings for 
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the 
the 
the 
for 


clamps, the cope being centered by 
All of 
flasks are cast iron and are recessed 
the spoke bearings, thereby insuring 
their accurate centering in the hub. 

In Fig. 1, at A and B, are the drag 
spiders for the 
shown in Fig. 4. 
wheels are staggered and the flasks are 
recessed to insure their proper location; 
A illustrates the drag half of one of 
these molds and the cope is shown at B, 
while in the background at C is a wheel 
with the hub cast In 1, the 
spider for the large wheel in the posi- 
tion it assumes for receiving the drag 
half of the mold is shown at 4, and B 
is a view of the spider in the reverse 
position. 


two flask pins on the drag. 


large 36-inch wheels 


The spokes of these 


on. Fig. 


Molding Machines 


Four stripping plate molding machines 
are provided for making the molds for 
all of the hubs, three of these machines 
being shown in Fig. 6. The two ma- 
chines at the left make the hub molds 
for the small wheels, the one on the ex- 


FIG. 4 


RIM AND STAGGERED 
TION ON A SPIDER WITH 


treme left having the pattern lowered 
while the the center 
the pattern elevated in molding position. 
On the machine at the right are made 
the for the of the 
wheels the contour of the 

indicates the recesses in the mold to re- 
the The steel 
pipe cast the hubs 
filed blowing 
the 
it, 


away, one in has 


molds hubs large 


and pattern 
staggered 
the 
bright 


spokes. 
of 
prevent 


ceive 
into 
off 
molten 
but 
to insure 
to the 
kind is applied, nor is any 


center 
to 
iron 


is 


when comes in contact 
other 
the 


steel. 


with 
taken 
iron 


no precautions 
of 


ot 


are 


burning-on the 


No coating any 


since the pipe is absolutely free from 





necessary, 








SPOKES OF A 
THE 
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rust and scale where it is seated into the 


hub. Nor is the pipe heated, which is 


believed by many foundrymen to be a 
necessary precaution in this kind of 
work, and the success attained in this 


foundry with what practically constitutes 


a burning-on operation proves con- 
clusively that a clean, bright, metal sur- 
face only is required to carry out this 
operation satisfactorily. 

Not without the 


with its charging platform, which serves 


interest is cupola, 
this shop. As previously noted, the melt- 
ing medium is of the baby or experimental 
with the stack built 
tions to facilitate repairs and 


type in three sec- 


relining 





LARGER 
COPE IN 


TRUCK WHEEL 
THE FOREGROUND 


IN POSI- 


since it has a diameter of only 18 inches. 
The cupola is mounted on a four-wheel 
truck track 
it is pushed forward to enable the chain 
block to lift off the three sections simul- 
taneously. 


operating on a on which 


The cupola pulled out from 
underneath the stack with the bail in po- 
sition over the three sections, is shown 
Attached to each of the 


three sections are handles which are en- 


in Fig. 3. side 


gaged by triangular hooks on the chains 
off 


to permit of lifting the three sec- 
The chain block is 


tions simultaneously. 


supported by a trolley on an I-beam. 
The section of the stack in which the 
chargine door is located is supported 
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from the roof and remains stationary 
when the cupola is moved out of melt- 
ing position. 

The furnace, which was built by the 
Northern Works, Detroit, 
is shown in melting position in Fig. 2. 
The of the are 


luted with clay to make them air-tight. 


Engineering 


joints three sections 
In view of the small charges, the scaf- 
fold proportionate size. A large 
part of the metal for the heat already 


is on the platform and the scales at the 


is ot 


side of the stairs are used for weighing 
The fuel 
is dumped into the cupola from baskets 
filled in the 


the charges of iron and coke. 


In about two hours 


yard. 

















FIG. 5—RIM AND SPOKES FOR A 
SMALL WHEEL ON A SPIDER 
AND COPE AND WHEEL IN 
THE FOREGROUND 





after the fire is lighted the first metal 
is tapped and it is as hot 
that obtained 
larger diameter and greater output 


and fluid as 


from furnaces of a much 


The Shortage of Graphite 


of the manufac- 


melting 


Because its use in 


ture of crucibles for metals 


and for foundry facings, graphite 1s 


a mineral resource of vital importance 
and of 
The both 
this country and abroad in the manu- 


in great demand in time war. 


extraordinary activity in 
facture of munitions has greatly stim- 
Most of 


the established .graphite mines in the 


ulated the graphite industry. 


Eastern States notably increased their 
1915, the. Ashland 


district, Ala., a number of new mines 


output in and in 
most of 
the 
Early 1916 active 
development work was also begun on 
of 


have recently been opened, 


which have not yet reached pro- 


ducing in 


stage. 


graphite deposit much promise 
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in the Llango region, in Texas. The 
full effect of the increased demands 
will not be shown until these new 
concerns begin to market their 
product, but even in 1915 the output 
of natural crystalline graphite showed 
an increase of about 1,850,000 pounds 
over that for 1914. 


Requirements of Crucible Makers 


Among the manufacturers of graph- 
ite products the crucible makers in 
particular have greatly increased their 
output, and many of them have been 
unable to meet the increased demands 
because of the difficulty of procuring 
raw materials, crystalline 
graphite and refractory clay, in large 


suitable 





FIG. 6—THREE OF THE 


enough and of 
quality. 


American graphite miners the output 


quantities satisfactory 


In spite of the activity among 
wholly 
de- 


previous 


has been 
meet the domestic 

1915, as in 
years, the greater part of the graphite 
this 
deposits. In 


of American mines 
inadequate to 
mands, and in 


used in country came from for- 


1915 the 


value about 


eign graphite 


tour 


had a 
the 


imported 
that of 
natural graphite 
Ceylon, 


domestic 
Most of the imports 
but 


times output oO! 


came from some came 


from Chosen (Korea), Madagascar, 


Mexico, and Canada. The imports in 


1915 exceeded in value, though not in 
quantity, those for any previous year 
amounted to 23,075 short 


at $2,241,163. 
The prices for the better 
Cevlon 


and tons. 
valued 
grades of 
increased 


graphite steadily 


FOUR STRIPPING PLATE 
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1915 and at the end of the 
year were nearly twice as much as at 
the beginning. The high prices are 
the result of the increased demands, 
increased freight rates, war sur- 
charges, and higher rates of insur- 
At the end of 1915 the freight 
rates from Ceylon to New York were 
approximately three times as much as 
the outbreak of the war, 
March, 1916, they had 
about five and one-half 
times as much. The lower grades of 
graphite were practically ex- 
cluded from this market by the de- 
mand for the higher grades and the high 
freights. Madagascar graphite increased 
in price from about 6 cents a pound at 


during 


ance. 


before and 


early in in- 


creased to 


Ceylon 


MACHINES 


to "Hi 


Korean graphite 


the and 


12 cents at the end. 


the beginning of year 


increased from $25 to $40 a short ton, 


had 


March, 1916, its 


reached $50 a ton. 


and in price 
Mexican Graphite 
The 


reduced 


troublous conditions in Mexico 


the imports of graphite 
from that country in 1915 to less 
half the 1914. The 


small Canadian production of graphite 
the 


than amount in 


was almost 


United 


entirely absorbed by 
States. 

In addition to natural graphite the 
United States produces large amounts 
graphite in electric 
furnaces at Niagara Falls. While this 

the 
manufacture 
was also stimulated by the European 


of manufactured 


material is not suited for manu- 


facture of crucibles, its 
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war, because much of it is placed on 
the market in the form of graphite 
electrodes used in electric steel fur- 
naces and in other electro-chemical 
industries. 


Detroit Foundrymen Banquet and 
Elect Officers 


The annual meeting and banquet of 
the Detroit Foundrymen’s Association 
was held on the Hotel Tuller roof gar- 
den on Wednesday evening, May 10. W. 
P. Putnam, of the Detroit Testing Labo- 
presided and paid a_ glowing 
tribute to the work of the retiring presi- 


ratory, 


THE HUB MOLDS 


dent, A. F. 


this capacity for two years and due to 


Blackwood, who served in 
whose efforts the active membership has 
250. Mr. Black- 


wood was presented with a loving cup 


been increased to over 
by the members of the association and 
he received a silver vase from his gen- 
staff. 
Officers 


eral 
the 
follows: 


for ensuing year were 
Robert 
Carolin Co.; vice president, 
Herbert Osborn, Cadillac Motor Car 
Co.: E. W. Kessler, Detroit 
Steel Castings Co., and treasurer, E. I. 
Chase, Cadillac Motor Car Co. 

The executive committee is constituted 
as follows: J. W. Collins, Aluminum 
Castings Co.; W. Bruce Howard, Atlas 
Foundry Co.; Edward Whittemore, 
Packard Motor Car Co., and W. A. 


Fletcher, American Blower Co. 


elected as President, 


Carolin, R. 


secretary, 












Planning a Foundry From Its Future Operations 


How the Architects for the Dodge Bros.’ New Casting Plant Figured 


Every Detail of Work and Equipment Before Designing the Buildings 


NOVEL method for ascer- 

taining the exact require- 

ments of the new foundry to 

be erected for Dodge Bros., 
Detroit, was pursued by the architec- 
tural firm of Smith, Hinchman & 
Grylls, of that city, before the plans 
were made. The output of the cast- 
ing plant was to be sufficient to pro- 
vide the entire gray iron, brass and 
aluminum parts for the production of 
500 motor cars daily and the archi- 
tects were instructed to spare no ex- 
pense in the equipment of the plant 
to effect the greatest economies in 
labor. Before the foundry was de- 
signed the architects were furnished 
with information covering every pat- 
tern for these motor cars that would 
have to be molded and from this as a 
data were covering 
every operation involved in the pro- 
duction of these castings. These in- 
cluded the consideration of the molds 
and cores to be made, the amount of 
sand required, the sizes of the flasks. 
tonnage of sand to be handled, mold- 
to produce 
fa- 


basis, compiled 


ing machines necessary 
this work and other equipment to 
cilitate operations. 

All of the data 


two charts, shown in 


were compiled on 
the accompany- 
ing illustrations, and after the needs 
of the plant were ascertained in this 
way, the shop was designed. Refer- 
chart No. 1 it will be noted 
pattern number was indicated, 


ring to 
that the 


as well as the name of the casting, 
and not only was the kind of metal 
tabulated from which the various 
castings were to be made, but the 
mixture also was_ indicated. The 
weight of each casting in the rough 
also was ascertained and the number 


of parts required for each car also 


was given. 
Making the Molds 


Before figuring on the output it was 


necessary to ascertain whether the 
pattern could be mounted on a ma- 
chine or could be made more advan- 
tageously on the bench and the re- 
sults of this investigation also are 
shown. The number of pieces one 
man could make in 10 hours was es- 
timated, as well as the number of 
castings per floor on a_ piece-work 


From this information was as- 
the number of benches or 


basis. 


certained 





machines required for making sufh- 
cient parts for an output of 500 cars 
daily and the number of pieces per 
flask also was included. The space 
to be occupied by the flasks was es- 
sential information that had to be 
and the number of cores 
mold was ascertained, since 
floor space had to be allot- 
this coremaking equipment 
for handling them economic- 


compiled 
for each 
sufficient 
ted for 
and also 
ally. 


Flasks Required 


The number of flasks to be used, 
with their size, shape and weight was 
tabulated, since arrangements had to 
be made to keep the con- 
stantly supplied with a sufficient num- 
ber of flasks and space had to be al- 
lotted for their the 
floors. In addition, the weight of each 
empty flask was obtained, as well as 
the weight of the flask ready to pour 
and after the metal had been poured 


molders 


distribution on 


into the mold. The weight of the 
sand used-for making each mold also 
was tabulated, as well as the cubic 
contents of the flasks and the weight 
of the cores in each flask. It is es- 
sential that the cores follow in a 
steady stream to the molders if the 


economies planned were to be effected 
and the building and apparatus had to 
be designed to insure this result. 

To a large extent, it is the custom 
when designing foundries, to make 
the 
the 
the output. Frequently it is neces- 


sary only to have the foundation suf- 


output fit the building rather than 
building meet the requirements of 


ficiently strong to carry the side walls 
and roof of the building and this can 
be estimated easily by the architects 
or contractors and in many cases a 
cood guess based on experience is all 
that is required. In many such foun- 
dries the cupola and other equipment 
is on the ground floor and the build- 
ing is not compelled to carry any of 
this weight. Occasionally traveling 
cranes, jib cranes, etc., constitute add- 
ed equipment and in these instances 
it is only necessary to make the side 
walls or columns of sufficient strength 


to carry the weight of the cranes in 


addition to the weight of the load 
lifted. 

In recent years, particularly in con- 
cested districts where it is necessary 
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to economize ground space, foundry 
buildings are three, four or more sto- 
ries high and on each floor sufficient 
area must be provided for the work 
of that department. Therefore, it is 
essential to collect data before de- 
signing a building of this kind and in 
the case of the Dodge Bros. fouudry 
the minutest detail was not over- 
looked. Furthermore, the question of 
expansion was one that had to be 
carefully considered, owing to the fact 
that the automobile business is un- 
dergoing rapid development and an 
allowance for growth of practically 
100 per cent had to be made. 

The exercised in compiling 
this information is indicated by chart 


care 


No. 1 and it will be noted that no 
casting was considered too small to 
be listed. One of these castings 
weighs only 0.00392 pound, requiring 


257 castings for one pound. One hun- 
dred of another type of casting weigh 
one pound and many other castings 
weigh less than one pound each. Even 
the clamps, gaggers, etc., were tabu- 
lated and it was found that the total 


daily weight of the castings alone 
amounted to 157,437.5 pounds. 
Coremaking Data 


As shown in chart No. 2, equally as 
much care was exercised in compiling 
the data on coremaking. 
the individual core is 
given as 0.02 pound and 50 of these 


In one case, 
weight of an 
would be required to total one pound. 
Two other small weighed 0.03 
others 0.06 pound, 
one 9.07 pound, one 0.08 pound, ten 


cores 


pound each, four 


0.125 pound, five 0.25 pound, while 
‘many others weighed less than one 
pound each. The sand required for 
the cores to insure a daily casting 
output for 500 motor cars aggregated 
a total of 260,181 pounds. In refer- 
ring to chart No. 2 it will be noted 
that the data covering cores included 
the kind of metal from which the 
casting was to be made, the weight 


of the core, the number per casting 
and the 
in an hour. 


number one could make 
The output for an eight- 
hour and a 10-hour day to cover the 


requirements of 500 automobiles also 


man 


the 
and 


was ascertained, as well as 


ber of 


num- 
benches ma- 
installed. The question 
was not overlooked and 


coremaking 
chines to be 
of hinders 
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the sand mixture also was included. followed with the work to be done Each room in the architect’s office 
It will be noted that every core is on the core before baking, between was furnished with a set of these ta- 
carefully indicated as to the nature bakes, in assembling and data on the bles for ready reference. They proved 
of its binder, whether oil, flour, rosin, work to be done after the final baking of great value to those who had to 
etc. Core plates were not overlooked and assembling. The time required figure out, plan and design the ma- 
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CHART NO. 1—TABULATED DATA ON IRON, BRASS AND ALUMINUM CASTINGS TO BE MADE IN DODGE BROS.’ NEW FOUNDRY 






and the number of cores that each plate for the first and second bakes, for and the number of cores that each plate 
would hold, the size and weight of the cooling. together with the weights of would hold, the size and weight of the 
plate, the weight of the dryer and the the cores and plates when dried by plate, the weight of ‘the dryer and the 
weight of the plate when loaded with baking, as well as other details were proved as valuable to those who laid 
wet cores were tabulated. This was scertained. out the equipment as well as the de- 
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signer who prepared the plans for the 
building. 

This foundry is to be a four-story 
building, the gray iron shop to be lo- 
cated on the ground floor, the 
on the second floor, the core 
on the third floor and the 
aluminum, brass and bronze foundry 
will be located jointly on the second 


core 
shop 
ovens 
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thus being delivered 
end of the oven. 


into one 
The conveyor then 
through the bottom of 
the floor underneath 
are removed for the neces- 
sary work that must be done on them 


cores 
passes the 
to where 


cores 


oven 
the 


between baking operations. 
then the 


They are 
loaded 
the 


onto conveyors 


baking, 


again 


for second passing 
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will bake in 
three, four and five hours, respectively. 
The ovens will be provided with the 
to insure accu- 
rate and uniform temperature control. 
Wherever 
equipment 


feet long, each cores 


necessary equipment 


possible, 
will installed in this 
foundry and all of the sand will be 
cut-over, mixed, 


labor-saving 
be 
and 


screened, etc., 
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CHART NO. 2—DATA ON CORES TO BE MADE IN 


and third floors. The sand for mold- 
coremakers will be 
top of the building, 
cut-over 
for 
will 
department 


ers 
to 
will 


elevated 
it 
pre- 

the 


core 


and 
the where 


be and otherwise 
pared 


sand 


use. By conveyors, 
distributed to the 
to the molders’ 
on the plates are 
the 


on 


be 
and 
benches. The cores 


rext elevated through 


the 


bottom of 
the floor 
above the coremaking department, the 


cere ovens located 


DODGE BROS.’ NEW FOUNDRY FOR 
through continuous ovens for drying. 
The baking time will be 
the of the 

iength of the ovens. 
70 feet 


baking 
quarters 


governed by 


speed conveyor and the 


Tw oO core ovens, 


long, have been designed for 


cores in one-half and three- 


of an hour, respectively, 


while two other ovens, 100 feet long, will 
bake cores in one hour and one, one and 
three-fourths and hours 


two and eight 


ovens with slow traveling conveyors, 38 


IRON, ALUMINUM AND BRASS (¢ 


ASTINGS 


delivered to the coremakers and mold- 
ers without the necessity of hand-cut- 


ting or tempering. Finished cores 


will be handled 


the 


also by conveyors 


to the molders 
and castings will be conveyed to the 
cleaning room and will be handled in 
the tumbling 
with a 


irom coremakers 


barrels, sand-blast, etc.. 


minimum of hand labor 
Throughout the foundry, machinery will 


be installed for every possible operation. 








Reclaimmg Molding Sand in an Eastern Plant 





Description of a Simple and Practical Method Devised 





OUNDRYMEN have _ilong 
recognized the need of some 
way of reclaiming, or bring- 
ing back to its former con- 
dition, used molding sand. In some 
localities this need has not been so 
apparent as in others where the first 
cost of the sand and the cost of re- 
moving waste have been exceedingly 
high. Not only the reciaming of old sand 
appeared important but keeping the 


sand in actual use in good condition 
became an attractive proportion. Many 
investigations and experiments have 
been made with the view of im- 
proving and reclaiming molding 
sand. Some of the results of these 
investigations were considered of 


enough value to protect the process 
by patents. Patents have been issued 
for machines to be used in treating 
and tempering molding sand, also for 
the addition to the molding sand of 
various chemicals tending to improve 
the molding qualities of the sand. In 
some of these patents it was claimed 
that certain chemicals would 
that property which the sand lost when 
heated in contact with molten metal. 


restore 


What takes place when molding 
sand is heated is not definitely known, 
but one result is of importance to 


foundrymen, that is, the loss of bond- 


ing power. Molding sand heated a 
little above the temperature of boil- 
ing water loses very little bonding 
power. As the temperature to which 
the sand is exposed is increased a 
greater loss takes place until at the 


temperature of red hot metal the bond 
is destroyed and the sand no longer 
posseses the property of molding sand. 

The loss of bonding power is well 


illustrated by the following experi- 
ment: Molding sand having a bond 
expressed by the number 480 was 


heated for the same length of time at 
different temperatures. The result 
of the heating was to reduce the bond- 


ing power as shown in the following 
table: 
Heated at Deg. Cent. 3onding Power, No 
100 480 
300 380 
500 260 
700 260 
900 160 
1000 120 
Heating for a longer period at 1 deg 
Cent. caused the complete destructior the 
bond 
Presented at the Atlantic City meeting « 
the American Foundrymen’s Association. 
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for the Recovery of a Large Percentage of Waste Sand 
By W M Saunders and H B Hanley 


It is evident that all molding sand 
in contact with very hot metal loses 
bond, and the longer the time required 
for cooling the casting the greater 
the penetration of heat into the sand 
mold, and consequent large loss of 
For this reason it is desirable 
to remove the castings from the sand 
as soon as all danger of too sudden 
cooling has passed. 

The bonding property of molding 
sand is due to the amount and qual- 
ity of the clay contained therein. In 
determining the bond of molding sand 
advantage is taken of the well-known 
fact that clay has the property of ad- 
sorbing various dyes, the amount ad- 


bond. 


sorbed depending upon the ‘quality 
of plasticity of the clay. Hence, in 
molding sand the greater the plas- 


ticity and bonding power of the clay 
present the larger the amount of dye 
adsorbed. 

Probably the earliest investigator 
to recognize the value of dye adsorp- 
tion applied to molding sand was Dr. 
Moldenke. The result exten- 
sive has been published in 
Transactions of the American Foundry- 
men’s Association, Vol. 21, 1913. 


of his 


work 


Molding Sand Tests 


There are three important 
be used in studying the value 
ing sands: Rational analysis, 
ical analysis and bond test, 
cated by the dye adsorbed. 


tests to 
of mold- 
mechan- 


as indi- 


The rational analysis consists of 
treating the molding sand in a man- 
ner to show the amount of quartz, 


feldspar and clay substance contained. 
The mechanical analysis in 
separating the molding sand into va- 
held 
ing fineness, and is usually expressed 
held the different 
The bond test consists 
the properly prepared 
molding sand with a dye dissolved in 
the 
milligrams of 
of the 
analysis and bond 


consists 


rious sizes, on sieves of increas- 


in percentage on 
mesh 


of 


sieves. 
treating 


result 
dye 


water, and as 


100 
mechanical 


expressed 
adsorbed by 
The 


test as employed 
by us will be described later in this 


grams sand. 


paper. A method for the rational 
analysis has been described by Dr. 
Moldenke 

For the purpose of restoring bond 


the means of clay, 
we have been carrying on experiments 


to molding sand by 
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for about three years. The experi- 
ments wére made in a large foundry 
employing molding machines making 
pipe fittings. The molding sand from 
the state of New York was known as 
North river sand, and had the follow- 
ing mechanical analysis and bond test: 


Mesh. Percentage. 
20 0.09 
40 1.69 
60 11.47 
80 13.39 
100 7.08 
150 22.84 
200 9.14 
200+ 17.32 
Clay sub. 16.92 


Bond test 500. 


The foundry was constructed after 
the two-story style, the castings being 
shaken-out onto a grating through 
which the molding sand passed to the 
floor below to be mixed with new 
sand, tempered and returned by means 
of conveyors to the molding machines. 
The castings, with sprues and adher- 
ing sand, were picked up from the 
grating and dropped through a chute 
to the floor below. Considerable ad- 
hering sand was rubbed off the cast- 
ings in passing through the chutes, 
and accumulated the floor at the 
bottom of the pile of castings. This 
burned and waste sand having a bond 


on 


of less than 100 was reclaimed and 
added as new sand to the molding 
sand being used. 

The method of reclaiming this 
burned and waste sand was as follows: 
The sand was first passed through 
a sieve to remove pieces of iron. It 


was next mixed with New Jersey fire 
clay having a bond of about 2,500, in 
the proportion of three parts of 
burned sand to one part of clay. This 
per mixture was then 
passed through a grinder, not for the 
purpose of making it finer, but to 
thoroughly mix the clay and sand by 
rubbing the particles together, and 
thus bring them in contact. By means 
of this it was believed the clay would 


23 cent clay 


cover and adhere to each grain of 
sand, replacing the bond destroyed 
in the original molding sand. A new 


molding sand was thus made having 
a bond of about 600 to be used in 
place of natural molding sand. No 
other molding sand but this reclaimed 
sand was used by a number of mold- 
ing machines for several months. 
Mechanical analyses made _ upon 
samples taken from the sand used on 
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a molding machine making 2-inch 
elbows at the beginning of the ex- 
periment and at the end of one 
month, three months and six months 
after, gave the following texture and 
bond: 


Begin- One Three Six 

ning, month, months, months, 
per per per per 
Mesh. cent. cent. cent. cent. 
20 1.80 2.08 2.72 2.22 
40 5.78 4.60 7.20 6.50 
60 11.40 10.80 11.32 11.37 
80 11.44 12.32 11.50 10.64 
100 6.04 5.88 6.62 5.90 
150 21.33 23.16 20.88 21.20 
200 9.77 9.06 8.44 9.23 
200+ 19.16 18.52 17.40 17.40 
sd 13.28 13.58 13.92 15.54 
7 304 336 344 312 


It was found that the quality of the 
clay used for bonding should be suit- 
able for mixing well with the waste 
sand, have high plasticity as indi- 


‘cated by the bond test, and be as 


highly refractory as possible. 

Later experiments showed _ the 
ground New Jersey fire clay possessed 
properties which made it possible to 
be mixed as a bonding clay with the 
waste sand by means of shovel and 
riddle, the grinder being unnecessary. 

No attempt was made to clean the 
burned or waste sand by removing the 
finer portions, as the coarser bank 
sand carried into the molding sand 
by cores helped to keep in balance 
the fine clay material. 

To make the mechanical analysis, 
25 grams of molding sand are placed 
into a 500cc. wide-mouth glass-stop- 
pered bottle, and 300cc. of water are 
added. A_ deflocculating reagent is 
next introduced into the bottle. For 
the purpose sodium hydroxide, sodium 
carbonate and ammonium hydroxide 
are very well adapted. 

Molding sands from various parts 
of the United States are affected dif- 
ferently by the kind of deflocculating 
reagent employed. Sands from Ohio 
and Kentucky are deflocculated best 
with sodium hydroxide, New Jersey 
with sodium carbonate and New York 
with ammonium hydroxide. <A_ few 
preliminary tests on a sand from an 
untried district will soon indicate the 
reagent best suited for removing the 
clay, and separating the sand into its 
individual grains. 

The deflocculator selected 
be added in very small amounts, 
namely, 50 milligrams in case of so- 
dium hydroxide; 200 milligrams of so- 
dium carbonate; or 2.5cc. of ammo- 
nium hydroxide, sp. gr., 0.90. 

The glass stopper is then put in its 
place in the bottle, sealed with paraf- 
fine wax, and the whole rotated on 
a machine making about 60 revolu- 
tions per minute. The bottle being 
inverted at every revolution a com- 
plete agitation is imparted to the 
sand. After rotating for one hour 
the contents of the bottle are emptied 


should 
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and washed onto the first and coarser 
of a series of standard sieves in the 
following order: 20, 40, 60, 80, 100, 
150 and 200 meshes per inch. A jar 
holding about one gallon directly be- 
low the lower or 200-mesh sieve re- 
ceives the finer portion along with the 
clay substance. The washing of the 
sand through each sieve is carried on 
by using a stream of water possessing 
sufficient force and volume to carry 
the smaller particles through the 
larger meshes until they reach the 
proper sieve or pass into the jar be- 
low. Without removing the first or 
20-mesh sieve from the nest it is 
washed with the stream of water un- 
til all the material capable has passed 
to the next sieve. It 1s then placed 
to one side and the 40-mesh is treat- 
ed in the same nanner, and so on, 
until the contents of all the sieves 
have been thoroughly washed. Each 
sieve is then wet with alcohol, dried 
at 100 degrees Cent. and the sand 
transferred to a glass and 
weighed. The fine material in the 
jar is allowed to remain undisturbed 
for five minutes, then the clay sub- 
stance decanted off. Water is added 
to the jar, the suspended particles 
decanted off after remaining 


watch 


undis- 
turbed for five minutes, and this re- 
peated until the added water remains 
clear. The material remaining in the 
iar is designated as 200 plus mesh. 
This is collected on a filter paper, 
washed with alcohol, dried and 
weighed. The clay substance is ob- 
tained by subtracting the sum of the 
percentage of all the other sizes from 
100 per cent. 


Bond Test 


In making the bond test, 25 grams 
of the molding sand are placed into 
a 500cc. wide-mouth blottle fitted with 
a glass stopper, and 250cc. of dis- 
tilled water and 5ce. of 10 per cent 
ammonium hydroxide are added. The 
bottle is then stoppered, sealed with 
paraffin wax, and placed in the rotat- 
ing machine for. one hour. At the 
end of this period 140cc. of distilled 
water are added to the bottle and 
also sufficient acetic acid to neutral- 
ize the alkali and leave a slight ex- 
cess of acid to flocculate the colloidal 
matter, usually 5cc. of 10 per cent 
acetic acid Crystal 
violet dye is then added in sufficient 


being required. 


weight to allow for the adsorption by 
the colloidal matter and leave a slight 
The bottle is then sealed and 
placed in the rotating machine for 
If all the dye is taken up 
by the colloidal matter then a small 
weight of dye should be added, and 
the rotating continued. 

In orderto determine the amount of 


excess. 


two hours. 
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dye adsorbed by the sand it becomes 
necessary to find the quantity unad- 
sorbed or held in solution. This can 
be done in comparison tubes by com- 
paring the depth of color of the water 
solution with a standard color solu- 
tion made from a known weight of 
dye. Unfortunately, considerable sus- 
pended matter remains in the super- 


natant liquor containing the unad- 
sorbed dye, and prevents accurate 
comparison. The dye can be com- 


pletely taken out of solution by means 
of mordanted cotton yarn. 

After removing the bottle from the 
rotating machine it is allowed to 
stand for a few hours until the 
coarser particles have settled to the 
bottom; 100cc. of the supernatant 
liquor is transferred to a beaker, 25cc. 
of water and 2cc. of 10 per cent acetic 
acid added. The beaker is placed in 
a water bath at room temperature, 
and a five-gram skein of mordanted 
cotton yarn introduced into the solu- 
tion. The skein is worked for 20 
minutes, then for another 20 minutes 
the temperature of the solution is 
slowly raised to 60 degrees Cent. 
while working the yarn. The dyeing 
of the skein is completed in 20 min- 
utes more, working with the tempera- 
ture of the solution at 60 degrees 
Cent. All the dye should be removed 
from the solution, the suspended mat- 
ter from the molding sand remaining 
behind. The skein is then washed and 
slowly raised to 60 degrees Cent. 
Comparison of the color on the skein 
is made with standard skeins, a set 
of which is kept preserved in the 
dark. The standard skeins are pre- 
pared by depositing upon each, in the 
manner described, 6, 8, 10, 12, 14 and 
16 milligrams of crystal violet. 


Another two-ton Open-Hearth 
to be Installed 


The Gas 





Traction Foundry Co., 
Minneapolis, which operates a large 
gray iron and brass foundry, has 
placed an order with David McLain, 


Goldsmith building, Milwaukee, for 
the installation of a two-ton open- 
hearth furnace which will have an 


output of five heats or 10 tons in 12 
hours. The first furnace of this type 
built by Mr. McLain now is in opera- 
tion at the plant of the Standard 
Crucible Steel Casting Co., Milwau- 
kee, and since the first steel was 
made in March 248 
been cast without making repairs 
of any kind to the roof or re- 
lining. At this plant four or five 
heats are made daily, the metal being 
poured into castings of varying 
weights from a few ounces to 1,000 
pounds. 


heats have 





A Short Cut in Welding Rolling Mill Pinions 





Details of a New Wax Process, Which Combined With Thermit, 





HE 


pattern 


proper shaping of the wax 
broken 
rolling mill pinions by 


for welding 
teeth in 
the thermit one of 
the important the 
whole repair, if not the most important, 


it is stated by F. N. Keithiey in a re- 


process is 


most operations © in 


cent number of Reactions, issued by 
The Goldschmidt Thermit Co., New 
York. The new tooth must mesh prop- 


erly or the entire repair will have been 
made in vain. This meshing is depend- 
ent on the proper placing and form of 
the wax pattern. 


Up to the present time the usual 
procedure has been to construct a rough 
wooden box a little larger than the 


tooth to be welded, placing it against 


the pinion where the new tooth is to 


Can Be Employed for Repairing Large, Intricate Castings 





each side of the wax pattern, and when 
the template is moved up and down it 
will cut the wax to proper shape mak- 
ing it certain that the new tooth will be 
welded-on in proper pitch. 


New Method Devised 


This method has proved very satis- 
factory in practice, but is open to the 
objection that if the teeth of the pm- 
ion the 


does not take care of 


are irregularly 


method 


worn template 
these ir- 

For instance, the template 
the the adjacent 
teeth at one point only, while perhaps 


other 


regularities. 
represents shape of 

point there 
It was to improve this 
the 


would 


at some may be 


greater wear. 


condition and at same time devise 


a method which save consider- 








FIG. 1 


-SLAB MILL 
be added, and luting around the edges 
with This 
pletely filled with molten wax and when 
the the 
and wax pattern 


fireclay. box is then com- 


wax has box is removed 


the 


form by 


set, 
bre yught to proper 
This 


14-inch 


means of a_ template 


template is usually made from 
steel plate the 
teeth cut into it by 
teeth in the 


center tooth, 


and outline of three 


three good 


The 


esents 


using 
pinion as a guide 


however, which rep: 


he guide for the tooth to be welded 
cut 1/32-inch larger all around so 
as to allow for the contraction of the 
thermit steel tooth 
The two outside teeth of the template 
can then be engaged with the teeth ore 





PINION SHOWING 
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able time in making these repairs that 


a new-method of making wax patterns 


was developed. 3riefly, this method 
consists of making a sand mold for 
casting the wax pattern, using the ad- 
jacent good teeth in the pinion as 


models to go by 

Referring to the accompanying illus- 
the Fig. 4 
made and fitted as indicated, 


trations shown in 


should be 


pattern 


after which sand should be properly 
mixed for cores, using two parts of 
building sand to one of fireclay. This 
should be sifted through a No. 4 mesh 


riddle 
little 


should then be moistened a 
than 


it were to be used in ramming a mold. 


and 


more would be necessary if 


970) 














If this mixture does not draw well, 
more clay can be added, as the clay will 
not affect the wax in any way. 

The pinion should then be placed in 
a horizontal and level position with the 
missing tooth section in the center of 
the upper part. The core can then be 
rammed, after first thoroughly cleaning 
between the teeth which are to be used 
as the guides. They should be nearest 
the top. 

The pattern is then placed in the bot- 
tom of the space between two teeth and 
held with screws, after which the 
core is rammed firmly to a point 34- 
inch above the height of the tooth, as 
indicated in the accompanying illustra- 
tions. The most convenient way to do 
this is to place an iron or wooden strip 


lag 





TEETH IT FREQUENTLY IS NECESSARY TO WELD 


34-inch high on the top of the tooth. 
The 


core should be slicked from this 
height to the level of the opposite tooth. 
The purpose of providing the extra 
height is to hold enough wax for 


shrinkage. 

After the core is thoroughly rammed 
it should be carefully drawn by two 
men using the end lag screws, Fig. 6, 
for the purpose. It should then be set 
carefully on a box wide enough to sup- 
port it the length. It is 
advisable to force a little sand under it 


over entire 


in order to keep the core stationary. 
Two cores are necessary to make one 
tooth and the second core is made in 
exactly the same way as the first. 
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When both are ready the operator 
should start at one end of a core and 
remove 14-inch from top to bottom over 
the entire surface. After this has been 
done, the surface should be slicked to 
make it smooth and marked so as to be 
sure of placing it in its proper position. 
It should be understood that this sand 
is removed from the side of the core 
which does not come in contact with 
the wax. The object of this cutting 1s 
to make the mold slightly larger to take 
care of the shrinkage of both the wax 
and thermit steel. 

The cores can now be placed in po- 
sition, one on each side of the missing 
tooth, making sure that the sides of the 
core from which the ™%-inch has been 
removed are resting tightly against the 
adjacent teeth. A weight should’ then 
be placed partly on adiacent teeth and 
partly on the core to hold it in correct 
position. The end can then be stopped- 
off with fireclay mixed to the consist- 
ency of putty. The mold.can be filled 
with small pieces of wax about 1 inch 
square, after which melted wax can be 
poured in, thus filling up all spaces be- 
tween the small pieces of wax. 

Care should be taken not to have 
the wax too hot, as it is only necessary 
that it should be hot enough to run 
freely. If it is boiling hot it will tend 
to eat into the sand and make a rough 
tooth. 

The mold should not be disturbed un- 
til the wax has set, which will be from 
three to four hours after pouring. In 
the meantime, however, other work can 
be done, such as mixing sand for the 
mold, assembling the mold box, ete. 


Shrouded Pinion 


If the pinion is shrouded, the wax 
pattern to provide the thermit steel re- 
inforcement on this shroud can be put 
on at the same time that the wax tooth 
is formed, it being only necessary to 
roll a long clay rod about 1 inch in 
diameter and lay it against the pinion 
3 inches away all around from the space 
cut through the shroud, then back-up 
with a board large enough to extend 
above the top of the tooth. 

This board can be held in place with 
two C-clamps and luted with clay be- 
tween board and cores on the inside so 
that the wax will flow to its proper 
level. This is shown in Fig. 3. 

This work is all done in green sand, 
and if care is taken while making the 
pattern for the new tooth with this 
method there will be very little finish- 
ing on the wax, thereby effecting a 
saving of about two days on each welded 
tooth, not to mention the added advan- 
tage that the new tooth will be welded 
on in proper pitch and will have the 
exact form of the other teeth in the 
pinion, thus undue 
strains when the pinion is placed in 


eliminating any 


service. 
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Bushing Grinding Wheels 


In a recent issue of Grits and Grinds, 
published by the Norton Co., Worcester, 
Mass., the bushing of grinding wheels is 
discussed at length. It is pointed out 
that while it is of the utmost importance 
that grinding wheels should be properly 
bushed, very crude and inefficient meth- 
ods are in use in many plants and it is 
not surprising that 
troubles result. 


grinding wheel 

Lead can be judged by the color. Soft 
pig lead has a greenish purple tinge 
when hot. This is too soft for the 
bushing to retain its shape, and it will 
not stand careless handling when plac- 
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bor. This will keep the new lead bush- 
ing even with the old one and will save 
trouble from the wheel running out on 
the sides. It is also advisable to put 
two or three notches in the old bushing, 
with a hammer and chisel, to make the 
new lead unite more securely with the 
old. 

When wheels are not properly bushed, 
they will run out of truth on the sides, 
which indicates that the hole is not at 
right angles with sides of the wheel. 
In mounting the wheel, a careless oper- 
ator might not notice such a condition 
and tighten the wheel up against the 
stationary flange on his grinding ma- 
chine spindle. Usually this breaks the 
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FIG. 2—SECTION THROUGH BROKEN TOOTH SHOWING USUAL LINE OF FRACTURE. 
FIG. 3—METHOD OF CUTTING SHROUD AND ATTACHING BOARD AND CLAY 


LUTING FOR WELDING SHROUD. 
FORM MOLD FOR ONE-HALF OF 


POSITION AND FILLED WITH 


FIG. 4—SAND CORE RAMMED TO 


TOOTH. FIG. 5—BOTH CORES IN 


WAX. FIG. 6—DESIGN FOR 


BOARD TO SUPPORT BOTTOM OF SAND CORES. FIG. 7— 
SECTION AND ELEVATION OF SAND CORES USED AS 
ONE-HALF OF WAX PATTERN MOLD 


ing on a machine spindle. Frequently, 
the complaint that a wheel is “out of 
truth” is caused by the bushing being 
too soft. The lead when hot enough to 
bush with should be of a grayish color. 

Babbitt is a much harder metal and, 
therefore, better adapted for bushing 
cup wheels with large overhang. Very 
coarse wheels that are subjected to hard 
pressure on the periphery, stand up 
much better if bushed with babbitt. 

It is advisable to remove the blotters 
from the sides of the wheel before bush- 
ing. If this is not desireable, make a 
paper collar the same thickness as the 
blotters and small enough to go inside 


5s 


of a hole in blotters and fit on the ar- 


wheel, but if it does not, the wheel is 
very liable to break when it comes in 
contact with the work. It is more dan- 
gerous when the wheel does not break 
when mounting, as placing it in contact 
with grinding work places extra strain 
on it and the wheel breaks when re- 
volving. 

Another cause for breakage, at times, 
is a bushing left sticking out on the 
sides of grinding wheels. It is impor- 
tant that the lead bushing does not pro- 
It is, there- 
fore, necessary to trim off the bushing 


trude outside of the wheel. 


with a chisel even after a cleaner has 
been used as the lead will sometimes be 
above the side of the wheel. 
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If wheels are mounted with lead bush- 
ings protruding, pressure on the lead, 
when the wheel is tightened in place, is 
sufficient to break wheels or to put such 
additional strain on them that they will 
break later while in use. 

Another point to be taken into con- 
sideration is that the bushing arbor 
should be so located that when the lead 
is poured around it, a bushing of ap- 
proximately uniform thickness will re- 
sult. There are cases on record where 
in re-bushing the wheel to get a smaller 
arbor hole, the bushing arbor was not 
centrally located, consequently when the 
wheel was mounted it ran badly out of 
true. 


Standardization of Core Prints 
By W. W. Carlson 


In the construction of machinery and 
equipment, standardization has reached a 
high state of development and the in- 
terchangeability of various parts is a 
big factor in facilitating the sale of 
the tool. In the machine the 
standardization of various parts has been 
carried much farther than in any other 
department of the manufacturing plant, 
the foundry usually being placed at the 
end of the standardization plan while a 
nearby friend is the patternmaking de- 


shop 


partment. 

After a fruitless effort to find 
kind of a standard for core prints for 
patterns, the writer, with the aid of the 
foundryman and pattermake., has 
adopted a scheme shown in the accom- 
panying illustration, which is worthy of 
This is used as an early 


some 


consideration. 
exercise in training students in pattern- 
making in the shops of the Kansas State 
Agricultural College, Manhattan, Kas. 

If a supply of these core prints is kept 
on hand ready for use, they will prove 
a time saver in many cases and they will 
effect economies in labor cost, par- 
ticularly in view of the fact that they 
can be produced by a cheaper grade of 
help than the journeyman patternmaker. 
As noted in the accompanying illustra- 
tion of the vertical print, the upper and 
lower tapers are different. The lower 
print is tapered just enougt to let in the 
core and to permit it to stand steadily in 
place. The upper print has a greater 
taper to facilitate the proper entering of 
the core but not enough to cause trouble 
from the metal running over the end 
of the core and closing the vent in case 
the core is a little shorter than it should 
be. 

The prints for 
made with the length proportional to the 
diameter and are left conical at the end 
next to the pattern to reduce the danger 
of crushing the sand as the core is put 
into place. 

It is appreciated, of course, that these 


horizontal cores are 


proportions will not apply in all cases, 


Tae FOUNDRY 


but it is believed that they will prove 
helpful to those who take pride in doing 
their work in a systematic way. 


A Casting for Ammonia Fittings 
By W. J. Keep 


Question:—I am _ sending you a 
small piece of an elbow fitting, and I 
would like to know what brand of 
pig iron you would recommend for 
making such castings. The freight 
being the same for No. 1, No. 2 or 
No. 3, it would be better, perhaps, to 
have No. 1 iron and use some selected 
scrap. The intention is to produce 
such castings as valves, elbows, tees, 
etc., for ammonia fittings, such as are 
used in ice machinery. You will note 
the density, softness and color of the 
metal. It is very satisfactory and will 
not leak when under pressure. What 
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STANDARD CORE PRINTS 

the metal that makes it have 
such a dark color? I enclose an anal- 
ysis of this fitting. 

Answer:—The following are the 
analyses recommended by the Amer- 
ican Foundrymen’s Association: 

Ammonia cylinders: Silicon, 1.00 to 
1.75 per cent; sulphur, under 0.09 per 
phosphorus, 030 to 0.50 per 
cent; manganese, 0.70 to 0.90 per cent 
and total carbon, 3.00 to 3.50 per cent. 

Acid-resisting castings: Silicon, 1.00 
to 2.00 per cent; sulphur, under 0.05 
per cent; phosphorus, under 0.40 per 
cent; manganese, 1.00 to 1.50 per cent, 
and total carbon, 3.00 to 3.50 per cent. 

Your casting has the following anal- 
ysis: Silicon, 1.55 per cent; sulphur, 
0.039 per cent; phosphorus, 0.16 per 
cent, and manganese, 0.50 per cent. 

If you would melt with coke it 
would not be possible to get as low 
phosphorus and manganese 


is in 


cent; 


sulphur, 
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as you give andIaminclined to doubt 
the authenticity of this analysis. But 
since you propose to melt with an 
electric furnace you may produce as 
good a casting, but you would be 
obliged to exercise great care in se- 
lecting your pig iron. The carbon 
gives the dark color to the casting. 
You would be obliged to use No. 3 
pig to get-the close grain and low 
silicon, but you will find it difficult 
to get the low sulphur and phosphor- 
us. As you are on the Pacific coast 
and have cheap electric current, it will 
be very interesting to learn the re- 
sults of your experiments. 


Size of Cupola for a Stove Plate 
Foundry 
By W. J. Keep 


Question:—We operate a stove plate 
shop and we would like to know 
whether a 96-inch cupola lined to 78 
inches would be an economical in- 
vestment for our work. This ques- 
tion recently has been propounded 
various opinions have been ex- 
pressed, but we have been unable to 
obtain the right information thus far. 

Answer:—A 96-inch cupola would be 
too large for economical operation. It 
would melt too fast for one spout 
and two spouts are not convenient. 
The melting capacity of this cupola, 
it one of such size is to be installed, 
naturally would be representative of 
the size of the shop and this, of 
would have to be extensive. 
Thereforé, unless bull ladles were used 
overhead trolley system in- 
stalled, the men would have to carry 
their iron too great a distance to their 
floors, and. this would result in so 
much confusion. in the gangway that 
it hardly would be safe for the men. 
Two charging doors would be re- 
quired to distribute the metal uni- 
formly and the bed would be too 
large for any but heats too great for 
foundry. Also, if the heats 
were cut down the coke consumption 
per pound of iron produced would in- 
crease tremendously. . A cupola with 
a 72 or 78-inch shell, lined to 54 or 60 
inches, would serve your purpose ad- 
mirably. This cupola might be lined 
smaller below the tuyeres and could 
be boshed out to 62 or 68 inches above 
the tuyeres. Melting 28 tons, this 
cupola will have a ratio of approxi- 
mately 9tol. By installing two cupolas 
no more help would be required than 
is necessary in the operation of the 
large furnace that you have in mind, 
and if at any time it is necessary to 
reduce your heats, only one cupola 
would have to be operated and the 
employes on the charging platform 
could be reduced one-half. 


and 


course, 


or an 


a stove 




















Chemistry for the Brass Foundryman--- 


By E P Later 


by using carefully 


HE current unpleasantness 
abroad has made its influ- 
ence felt in practically all 
lines of business, but it is 
probably safe to say that none has 
been more profoundly affected than 
that which has to do with the non- 
ferrous alloys. The tremendous de- 


mands for ammunition and supplies of 
all kinds—the former alone accounts 
for several hundreds of tons of brass 
each day—have been a serious drain 
stocks of copper, zinc and 
some of the other metals, and as a 
result prices have advanced to almost 
unheard-of levels. The pure metals 
have been hard to obtain and even 
good scrap has been at a premium, 
some varieties having practically dis- 
appeared from the market. In conse- 
quence, everything that could be sold 
as old metal has been offered for 
sale: a good deal of this has needed 
careful handling and the uncertainty 
of its composition has caused trouble 
in various ways. The price of these 
metals is determined largely by the 
current price of copper, but aside 
from that, the successful mixing and 
working of these depends on accurate 


on our 


knowledge of their make-up, which 
can be obtained only by chemical 
analysis. 

Most large concerns have a chem- 


ical laboratory and for those who do 
not have one there are many com- 
mercial laboratories where materials 
may be sent for analysis. Cases come 
up right along where a short exama- 
ination of an alloy, say, with the esti- 
mation of one or two of the metals in 
save any amount of time 
which in the long 


it, would 


trouble, run 


and 
means money. 


Simple Methods of Determination 


Doubtless many firms refrain from 
putting in their own laboratory be- 
cause of the supposed expense con- 


nected therewith, both the initial out- 
lay and the operation and mainten- 
ance. It may be said, however, that 
it is possible to equip a small labo- 
ratory adequate for certain simple de- 
for a reasonable 


terminations, very 


selected 
with a school 
knowledge of chemistry, or even with- 
out it, can turn out results sufficiently 
accurate for least. 
In this series of therefore, 
simple for determining the 
various constituents of the 
more important non-ferrous alloys 
will be hoped that 
they will help to solve what is often 


and 
methods 


sum 


anyone high 


most purposes at 
articles, 
methods 
some of 


given and it is 


a perplexing question. 
Elementary Methods 


It may not be out of place to note 
that no claim is made for originality 
in any of the methods, but every ef- 
fort will be made to present only 
those which can be relied on to give 
close results. This series is intended 
for those who do not have a thor- 
ough knowledge of analytical proced- 
ure and the manipulation has been 
simplifield as much as possible, leav- 
out all unnecessary refinements, 
the idea of striking as near a 
balance as may be between accuracy 
on the one hand and speed and sim- 
plicity on the other. 

At the same time it must be borne 
in mind that work of any 
kind requires care and some attention 
to details, and this is 


ing 
with 


successful 


perhaps es- 
pecially true in chemistry. Unless 
volumetric solutions are accurately 


standardized, weighings carefully made 
and the apparatus kept clean, to say 
nothing of following directions close- 
ly, the results will be correspondingly 
trustworthy, and 
sults are often worse 
at all, for they are misleading. 
Considering the laboratory and its 


inaccurate 
than no 


less re- 


results 


equipment, a bright, clean and airy 
place should be selected, preferably 
not in the foundry proper, so as to 
avoid smoke and dust. It need not 


be so very large, but if possible there 
should be 


and 


available gas, electricity, 


The 


water and gas should be piped to the 


water sewer connections. 


desk, providing three outlets for the 


water, one tap and one jet, over the 
sink, and one connection for the still. 
Of the gas, one or two outlets will 
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burners on 
the desk, with one for the still and in 
the hood one for the 
one burner. 


be required for bunsen 
hot plate and 
bunsen 

A desk with drawers, shelves and so 
on can be purchased from any of the 
large supply houses, but a good car- 
penter can build one which will serve 
the purpose well enough. It is hardly 
worth while to attempt to give di- 
mensions here, since the requirements 
will vary with the kind and amount 
of work to be done, but it should be 
large enough to hold enough appara- 


tus for two or three determinations 
without being crowded; the sink 
should be in the middle or at one 


end. Two stout shelves for reagent 
bottles with two drawers, say, at each 
end and a cabinet built-in below them 
will make for convenience in work- 
ing. The top of the desk should be 
hard wood, which will need blacken- 
ing and oiling. This may be done 
by painting with a solution of 125 
grams copper sulphate and 125 grams 
potassium chlorate dissolved in water 
and diluted to one 1,000 cubic 
centimeters. When dry, apply a so- 
lution of 60 grams aniline hydrochlo- 
ride and 90 c. & strong hydrochloric 
acid, diluted to 500 c. c. Allow this to 
dry, then wash with hot water, after 
which the whole process should be 
repeated until a dark green color is 
produced. The surface should then 
be rubbed with raw linseed oil until 
a fine black is obtained. 


liter, 


Supply of Distilled Water 


Distilled water is necessary for good 
work of any kind so a supply must be 
arranged for. It may be purchased, but 
it is better to put in a small still which 
may be 


run as required; it 


any 


may be 
house. A 
large bottle of distilled water should be 


obtained from chemical 


placed above the desk on a_ strong 
shelf; a large bent glass tube, one end 
dipping into the water and the other 


provided with a piece of rubber tubing 
and pinch cock, will make a satisfactory 
siphon from which water can be drawn as 
desired. It is also advisable to build a small 
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hood for removing fumes. Essentially, 
it is a sort of iarge box, lined with as- 
bestos boards or sheet and with a flue 
leading to the open air. One or two 
glass sliding doors should be provided 
and arrangements made for gas 


lets. 


out- 


A very solid and firm support must 
be provided for the balance; it 
take the form of a heavy table or a 
shelf fastened to the wall and suitably 
braced and supported. The main con- 
sideration is to secure as great freedom 


may 


as possible from vibration. 


Laboratory Apparatus 


The apparatus required will be largely 
determined by the work to be done, but 
most of. the pieces enumerated below 
will be necessary: 

Balance: — This for 
weighing samples and so on; one sufh- 
ciently accurate for purposes 
may be obtained from any good supply 
house for less than $75. 

Beakers:—Two or three nests of these 
will be needed. 

Bottles:—Six or more glass-stoppered 
pint and about as many half pint reag- 


ent bottles will be required; in addition 


will be used 


present 


a dozen or more wide-mouthed bottles 
should be obtained for keeping samples, 
chemicals and the like. 


convenient 


Six or eight- 
ounce iS a size. Several 
large bottles, those in which pure acids 
and ammonia are sold will serve nicely, 
needed for various 
Bottles for indicators may be purchased 
or easily made by sticking a fountain 
pen filler through a cork, allowing the 
indicator to be added drop by drop. 
Burettes:—These are long glass tubes 
graduated in centimeters 
with a glass stop cock, so that any de- 
sired quantity of liquid may be drawn 
off. Two or three of these should be 
secured as the necessity of cleaning and 
changing the solution every time a dif- 
ferent titration is made will be elimin- 
ated, besides preventing the delay and 
inconvenience which would result if the 
only one available were accidentally 
broken. Several burette holders will be 
needed and may be purchased or made 
by any one with a little ingenuity. 
Bunsen Burners:—Three or 
these will be needed. 
These are porcelain 
with a handle attached. One 
large and one small one will be found 
very handy. 


will be solutions. 


and _ provided 


four of 


Casseroles: — 
dishes 


Crucibles:—These are made of porce- 
lain or platinum and are used for burn- 
ing oft for 


substance to a high temperature. 


precipitates or heating a 
Those 
of 10 or 15 grams capacity are the most 
convenient size to get. 

Platinum crucibles are made in all 
sizes and for many purposes are indis- 
pensable, but just now all platinum ware 


is very expensive and therefore, whether 
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a crucible shall be purchased, will de- 
pend on how much money is available; 
if necessary it will be possible to get 
along without one. 

Another form of crucible known as 
the differing from the other 
kinds mainly in having the bottom per- 
forated with many small holes, is very 
useful and several should be obtained. 
They can be used over and over again 
indefinitely, while the form is 
generally useless after being used a few 
times. 


Gooch, 


other 


Flask: — This is a 
walled flask used 
suction pump, 
precipitates. 


Filtering thick- 
in connection with a 
for quickly filtering off 
Use is made, for this pur- 
pose, of a special kind of paper known 
as filter paper. One package of so- 
qualitative, say 9 cm., and one 
each of 9 cm. and 15 cm. quantitative 
paper should be purchased. 

A filter stand, for holding the fun- 
nels during filtration, will be required. 

Flasks:—These are thin-walled glass 
Six flasks of 300 c. c. and six 
of 500 c. c. capacity will be enough. 

Funnels: — Three or four of ‘these 
ranging from 2% to 4 inches in diam- 
eter will be needed. 

Gauze, iron wire, with asbestos center, 
used when heating flasks or beakers 
over a direct flame should be obtained. 
Three or four pieces will be enough. 

Pipettes:—These are glass tubes with 
the middle portion blown into a bulb 
and used for accurately measuring-out 
quantities of liquid; a_ ring 
the stem indicates the point 
where it contains the desired quantity. 
Pipettes are of various capacities and it 
would be advisable to 
each of these sizes: 


called 


vessels. 


certain 
around 


two of 
Five cc, 10 cc 


obtain 
25. '¢: ) 

Stove, Gas:—A flat, two-burner stove 
should be placed in the hood. 

Suction Pump:—This is a device 
which is connected to a faucet and cre- 
ates a suction when water is forced 
through it; it is used with the Gooch 
crucible and to promote quick filtering. 


Generator 


Sulphuretted Hydrogen Generator:— 
Certain of the metals can be separated 
from each other by passing this gas 
through the solution containing them; it 
is formed by the action of some acid, 
hydrochloric is generally used, on iron 
sulphide. What is known as the Kipp 
generator affords a convenient 
supply for in- 
stant use and may be purchased at any 
supply house. 


very 
means of providing a 
A satisfactory generator 
made, however, by 
flask or bottle provided with a 
rubber stopper and passing through the 
latter a thistle tube, a sort of 
funnel, with the 


may be taking a 


large 


long- 


stemmed end 


lower 


reaching nearly to the bottom, and a 
short piece of glass tubing bent at right 
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This is connected to another 
right-angled tube passing through the 
stopper of a smaller bottle half filled 
with water, and reaching nearly to the 
bottom of the bottle. Another short, 
right-angled piece of tube passing 
through the stopper is connected by a 
short length of rubber tubing to a piece 
of glass tube drawn down to a small 
bore in a flame. 


angles. 


Small lumps of ferrous sulphide are 
placed in the large bottle and a small 
quantity of dilute hydrochloric acid 
poured through the thistle tube. The 
gas evolved is forced through the wash 
bottle and issues from the end of the 
capillary tube, as it is called, by im- 
mersing the latter in a solution; the gas 
can be made to bubble through it and 
thus saturate it. 


Volumetric Flasks:—These are glass 
fiasks of various sizes, accurately gradu- 
ated to contain a certain quantity of 
liquid. One of each of the following 
capacities should be added: Fifty c. c., 


100 c. c., 250 c. c. and LOW c.. c. 
Washing Precipitates 


Wash Bottle:—This is very useful in 
washing precipitates and so on, and 
may be made by bending a glass tube 
6 or 7 inches long to an angle of about 
600 degrees, about 4 inches from one 
end, the other being then passed through 
a rubber stopper until it protrudes an 
inch Another tube, one foot in 
length should be bent to an angle of 30 
degrees, 4 inches from one end, the 
other passed through the stopper until it 
nearly reaches the bottom of the flask. 
A capillary tube is made, as before, by 
drawing a short piece of tubing out to 
small bore in a flame, then cutting it in 
two and smoothing the rough edge and 
finally connecting it to the end of the 
long tube by a piece of soft rubber 
After partially filling the flask 
with water and forcing the stopper into 
place a fine stream of water will be 
thrown from the capillary tube by blow- 
ing gently through the other tube. 


or so. 


tubing. 


In addition to the foregoing, a number 
of small articles will be required for 
one purpose or another such as corks 
and rubber stoppers, a few  three-cor- 
nered files, test tubes and holder, a few 
feet of glass and rubber tubing, wire or 
clay triangles for holding crucibles dur- 
ing ignition, crucible tongs for handling 
hot crucibles and the like, watch glasses, 
a dessicator containing calcium chloride 
for keeping crucibles and precipitates 
clean and dry, and so on. 

Before going on with the discussion 
of the different methods by which the 
various metals are estimated, however, 
it may be of help to consider some of 
the problems involved and the mechan- 
ism of the processes employed in solving 
them. For the present purpose analytical 
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chemistry may be divided into two 
classes, qualitative and quantitative, the 
latter being further distingiushed as 
volumetric and gravimetric, which 
be taken up later. 

In qualitative analysis 
cerned with 


an alloy, or 


will 


we are con- 
the question of resolving 
other substance, into its 
constituents, which may then be identi- 
fied separately. In other words, the at- 
tempt is made to take the substance 
apart, as it were, and determine the 
various elements entering into it, with- 
out necessarily estimating the amount of 
each present. As might be supposed, 
this is done by taking advantage of cer- 
tain properties or characteristics pe- 
culiar to each metal which serve to dis- 
tinguish it from the other metals. This 
general subject will be dealt with at 
greater length in the succeeding article. 
As the name implies, the aim of quan- 
titative analysis is to find out the actual 


amount of one or more of the elements_ 


present, paying only such attention to 
the other elements as may be required 
in those cases where the presence of 
one interferes with the estimation of the 
other. 

Volumetric Work 


made of 
standard solutions, 
which means that they contain a certain 
and known 
stance per 


work use is 


known as 


In volumetric 
what are 
reactive sub- 
Chemical re- 
actions in the main take place in ac- 
cordance with definite laws and in cer- 
tain mathematical ratios between the 
substances which enter into the action, 
so it is easily seen that if we know 
how much active material a certain so- 
lution contains and how much of it is 
needed to combine with a known quan- 
tity of another solution, it is a simple 
matter to calculate exactly the amount 
of active material in the latter. This is 
the principle on which all of these 
methods are based. 
the sake of 
and to make the 
volumetric solutions are usually 
pared in certain strengths which are 
based on the molecular weight of the 
salt employed. This may be made 
clearer by explaining that a sait is made 
up of two or more elements, using this 
word in its chemical sense, each of which 
has its own specific or atomic weight. 
The specific or molecular weight of a 
salt, then. is the sum of the atomic 
weights of the elements composing it. 


amount of 
unit volume. 


For uniformity largely 
calculation simpler, 


pre- 


Care must be taken not to confuse 
these terms with measures of quantity 
or mass, 
pounds. 


such as ounces, grams or 
An element is composed of 
molecules which in turn are composed 
of two or more atoms; the hydrogen 
atom is the lightest known and_ has 
been arbitrarily called 1; formerly the 


atomic weight of the other elements 
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was compared with it. In this way oxy- 
gen has been said to have an atomic 
weight of 16, because its atom is very 
nearly 16 times heavier than that of 
oxygen; as a matter of interest, the 
atomic weight of oxygen is now used 
as the standard in calculating those of 


the other elements. 


Normal Solution 


Now as to the application of all of 
this, sodium chloride, common salt, is 
composed of one atom each of sodium 
and chlorine, consequently its molecular 
weight is the sum of the weights of 
58.5. If 58.5 grams of this, a 
little over two ounces, are 
water and the solution diluted to 
liter 1,000 c. c, a normal 
produced. In a chemical 
mal solution may be considered to 
be one contains the molecular 
weight of the salt in grams divided by 
what is known as the hydrogen equiva- 
lent, dissolved in and diluted to 
one liter. The hydrogen equivalent may 
be defined as the number of active or 
replaceable hydrogen atoms in the com- 
pound. For example, nitric acid has a 
molecular weight of about 63; with only 
one replaceable: hydrogen atom, there- 
fore, a hydrogen equivalent of one, a 
normal solution of nitric acid would be 
made by diluting 63.02 grams of it to 
exactly 1,000 c. c. Sulphuric acid has 
two replaceable hydrogen atoms, and a 
molecular weight of approximately 98, 
so a normal solution would be made by 
diluting one-half of the molecular weight 
in grams, or 49.05 grams, to 1,000 ¢. c. 


these, 
dissolved in 
one 
solution is 
sense a nor- 


which 


water 


It is often desirable to have solutions 
which are much weaker than normal, so 
by taking %, 1/10, 1/50 and so on of 
the normal weight, solutions of ™%, 1/10, 
1/50 normal strength be made; 

N, N, N. 
designated — — — 

2 10 50. 


operator 


may 


these are usually 
the 
some of the 
hooks on quantitative analysis. 

it is 
what 


information 
refer to 


For further 


should standard 


hardly 
has 
volume of 


add _ to 
certain 


necessary to 
given, that a 
standard 

exactly equal to the same 
any other the 
mality, provided, of course, 


been 
one solution is 
volume of 


solution of same nor- 
that both 
prepared; that 
means that a tenth normal solution of 


any acid will 


have been properly 
just neutralize its own 
volume of any tenth normal alkali; 15 
c. c. of twentieth normal hydrochloric 
acid will combine exactly with all of 
the 
normal 


silver in 15 c. c. of a twentieth 


solution of silver nitrate. 


In most volumetric work it is nec- 


essary to make use of what are known 


as indicators, substances which, by 
their behavior serve to show the 
presence or absence in a solution of 
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some of the reacting compounds. Cer- 
tain organic bodies, for example, show 
by a change or absence of color the 
presence of acids or alkalis; litmus is 
blue with alkalis, red with acids, phe- 
nol-phthalein is pink with the former 


and colorless with the latter. Starch 
solution, uranium acetate, potassium 
chromate and ferric alum are other 


examples of a large number of sub- 
stances which employed in 
way. 


are this 

In gravimétric analysis the intention 
is to convert the metal or element de- 
sired into some form insoluble in 
water or other medium, then it is an 
easy matter to filter it off, get rid of 
the filter paper by burning and weigh 
the residue, which will give data en- 
abling the results to be calculated. 
Chemical methods may be employed 
to do this or the electric current util- 
ized to deposit the metal on a suit- 
able cathode where it can be weighed 
in metallic form. In accuracy, sim- 
plicity and ease of manipulation these 
electrolytic methods have much _ to 
recommend them when certain metals 
are to be estimated, and it will pay 
to obtain the necessary apparatus for 
doing this sort of work. 

There are several forms of cathode, 
but perhaps the most suitable is a 
fine gauze or screen, cylindrical in 
shape, with a stiff wire several inches 
in length welded on one side. Dif- 
ferent metals have been used for mak- 
ing these, but inasmuch as one of the 
main requirements is that the gauze 
shall not be attacked by any of the 
solutions employed, platinum is gen- 
erally used and is to be recommended. 
The initial cost is higher, of course, 
but with care these cathodes are prac- 
tically indestructible and may be used 
indefinitely. 

The anode is a heavy platinum wire 


usually twisted into the form of a 
spiral. 

Electric Current 
A source of direct current of at 


least three to four volts pressure must 
be provided and several Grenet cells, 
or storage or other which will 
give good current for several hours 
at a time may be used. . 

Whatever the 


cells 


source of current, it 
will be advisable to place both a volt- 
meter an ammeter in the circuit; in- 
expensive forms of these instruments, 
either mounted in a _ single case or 
separately may be obtained from sup- 
ply houses. If batteries are used the 
strength of the current may be regu- 
lated by adding or taking these out 
of the circuit, or, in any case, by a 
simple rheostat consisting essentially 
of a 


number of coils of resistance 
wire so connected that any or all of 
them may be thrown into circuit. 








Flux for Yellow Brass Scrap 

What is the best flux to yse in melt- 
ing yellow brass scrap to secure sound 
castings? We would like to know if 
there is any better method of fluxing 
red brass other than using 1 per cent of 
phosphor-copper containing 5 per cent 
phosphorus. 

No flux melt- 
ing yellow brass, since the zinc should 
take oxidation. However, 
if the castings are porous, the difficulty 
can be corrected by the use of mangan- 
ese-copper containing 30 


should be necessary in 


care of any 


per cent of 
Use 0.25 per cent of man- 
ganese-copper, since as small an amount 
of manganese as possible should be in- 
troduced, but if it is found to be in- 
sufficient for deoxidizing, it may be in- 


manganese. 


creased to 0.5 per cent. Manganese is a 
better deoxidizer of yellow brass than 
phosphorus, but it cannot be used with 
the same freedom. Iron also is an ex- 
cellent deoxidizer for yellow brass, but 
it should be employed in the form of 
yellow prussiate of potash, 1 


per cent 


being sufficient. Phosphor-copper usu- 
ally contains 15 per cent of phosphorus 
and the addition of 1 per cent should be 
sufficient to give the desired results 


Melting High-Zinc Brass Turnings 
By what method can very fine, high 
melted with a 
would like to 


sinc. brass turnings be 
minimum of loss and we 
what the would be by the 
method which recommend. The 
composition of this metal is 60 per cent 
copper and 40 per cent zinc. 
Brass turnings can be melted 
bath of the 
metal as that represented by the turn- 
first the 
To accomplish this, melt sev- 
eral ingots some heat. 
The bath fluid this 
should be charged as many turnings as 


know loss 


you 


with a 


minimum loss if a same 


ings is allowed to gather in 
crucible. 
from previous 


should be and into 


can be taken up and the mushy metal 


should be 


The contents of 


charcoal 
then 


become 


with fine 
the pot 


permitted to 


covered 
again 
fluid, 
should be re- 
full. The 
slowly, but 
gathers, more turnings can 
and ther 
much 
small amount of salt sl 


should be 
after which the operation 
pe ated until the 


operation at first proceeds 


crucible is 


as the metal 


be charged at a_ time the 


operation is carried on more 


rapidly. A ould 
be added 


the 


from time to time to recover 


metal that might otherwise be 


Cafr- 





ried into the dross. It is difficult to 
name an average loss from this opera- 
tion owing to the fact that if the work 
is done properly the losses will be low, 
but if the melting is improperly carried 
the will 
will depend 
volatilized. 


reach a 
the amount of 

Melting metal is like 
The longer it is heated 
and vaporized, the more metal will be 
lost. Water can be boiled away or it 
can be brought to the boiling point with 
a minimum loss and the same applies to 
metals. 


on, losses maximum 


and upon 
zinc 


boiling water. 


Consequently, the minimum of 
requires the 


loss maximum of. atten- 


tion. 


Porous Brass Bearings 

We have experienced considerable 
trouble in making small brass bearings 
three pounds each. 
IVhen the bearing is bored it is found 
blow-holes, some of them of 
The metal is melted 
in natural draft furnaces and the sur- 
face is covered with charcoal. The 
alloy used consists of copper, 85 per 
cent; tin, 5 per cent; lead, 5 per cent 
and sinc, 5 per cent. 

In nine cases 


weighing two or 
to contain 


considerable size. 


this diffi- 
oxidation of 
being 


out of ten 
caused by the 
metal while it is 
therefore, 


culty is 
the 


and, 


melted, 
it can be so 
this instance. The 
charcoal is used as a 
not the 
metal. 


consid- 
ered in 
fact that 


does 


mere 


eliminate 
burning the We 
that the crucible is 
a crucible ring be placed on 
top of the pot so that all of the cop- 
per charged 
crucible 


cover pos- 
sibility of 
suggest when 
charged 
can be placed in the 
On top of the 
fine charcoal 
least 2 inches 
small handful 
copper quickly, stir 
pull the pot, skim 
pour. If the castings 
still continue porous, the difficulty can- 
not be the melting pro- 
In the event of this occurrence, 
obtain a coarser 
if the bearings are 
should be 


be cl 


at one time. 


copper, place sufficient 


to afford a cover at 
and also add a 
of salt. Melt the 
in the mixture, 
the metal 


thick 


and 


charged to 


cess 


grade of sand and 
cast down, 
The gates 
end of the casting 
make this 
of heavy section to properly feed such 
heavy These molding 
coupled with careful melting, 
should remedy this difficulty. 


they 
vented should 
to the 


will be 


anged 
and it 


ne cessary to 


piece 


( | anges, 
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Overcoming Porosity in Red Brass 
Castings 

I’e are experiencing considerable dtf- 
ficulty in making brass castings, owing 
to the pitting of the surface. Our mix- 
ture consists of the following: Copper, 
44 pounds; tin, 1 pound; sinc, 2 pounds 
and lead, 3 pounds. Selected scrap is 
used consisting principally of globe 
valves and all of the scrap is picked 
over carefully to detect tron and other 
impurities. The mixture mentioned tis 
uscd in proportion of two-thirds 
new metal and one-third scrap. The 
metal is melted in a coke-fired fur- 
Lead for this mixture is pur- 
chased from a scrap dealer in 4-pound 
ingots and we are inclined to believe 
that this metal ts causing the trouble. 
Probably it contains antimony, although 
our castings indicate that the metal is 
burned. We melt a bath of about 25 
pounds of. scrap, to which is added a 
small amount of salt, then we introduce 
the copper and the entire bath is cov- 
ered with granulated charcoal. The 
metal is melted as quickly as possible 
and is poured when ready, not being 
permitted to soak in the furnace. The 
trouble we are experiencing recurs at 
intervals of several months, although i 
the meantime we seem to experience no 
difficulty whatever. 

We are inclined to believe that your 
difficulty lies in the molding of the cast- 
ings and not in the melting of the metal, 
since the porosity is confined entirely 
to the cope surface of the casting and 
the holes are clean and are not oxidized, 
indicating that they were caused either 
by hydrogen or’ steam. Deoxidizers 
should not be required in red brass be- 
cause if they are not used skilfully the 
remedy is worse than the cure, since 
they the relations 
which ordinarily exist between the con- 
stituents. 


the 


nace. 


disturb harmonious 
The molder probably is ram- 
ming the cope too hard or a new man 
has taken up the work. Also, it is pos- 
that the metal is being poured 
hotter than ordinarily, which, is liable to 
be the case if a number of castings have 
misrun recently as a result of careless, 
cold pouring. It is evident that the dif- 
ficulty is attributable to the fact that the 
metal will the 


exercising 


sible 


not lie quietly against 
surface of the cope. By 
proper care in molding and also in melt- 
ing the metal, you should be 


eliminate further trouble. 


able to 


























Fig. 


and recast 


1—Small electric truck loaded with 3,000 pounds of phos- 
phor bronze turnings which will be recovered 


Fig 


recast. 


2—150,000 pounds 
Ordinarily 75 
the manufacture of 


of bronze journal bearings ready to be 
per cent of the metal 
bearings is scrap 


used in 


Growing Value of the Non-Ferrous Scrap Pile 


HE modern brass foundry 

has always been considered 

a fertile field the de- 

velopment of systematized 
reclamation of waste but 
it has required a phenomenal rise in 
the price of non-ferrous scrap to 
bring home to manufacturers 
the real 
particle of metal that can be recov- 
ered economically. An example of 
the scrap may be 
utilized or turned to good account is 
furnished by the practice in vogue 
at the brass foundry of the Pennsyi- 
vania railroad at Altoona, Pa. 

This makes a per- 
centage of the brass castings used on 
locomotives and cars on the Pennsyl- 
vania Pittsburgh. The 
output, amounts to about 35 
tons every 24 hours, consists of jour- 
nal 


for 


materials, 


many 


importance of saving every 


extent to which 


foundry large 


lines east of 


which 


bearings, metallic piston rod and 


valve stem packing, valves, cocks, 
driving box shoes and wedges, and 
miscellaneous locomotive and_ car 


castings of brass and aluminum. 
The organization of the maintenance 
of equipment department of the rail- 


road is such that the scrap metals 
which accumulate at all points where 
cars and locomotives are repaired, 
may be collected at the principal 
shops on the various divisions, and 
from there shipped to the foundries 
of the company at Altoona and 
Renovo, Pa. At these points, and 
especially at Altoona, means have 
been developed to reclaim a large 
amount of the scrap materials re- 
ceived from the outlying shops. <A 
small percentage has to be sold be- 


cause the company has no way of 
economically recovering the metal. 
Of first importance in the value of 


material known 
A few years ago 
these bearings constituted 50 per cent 
of the output of the foundry, but at 
the present time they amount to only 
30 or 40 per cent of the total. The 
bearings are made of bronze and are 


the class of 
as journal bearings. 


scrap is 


lined with a soft metal. The linings 
are melted out of the bronze bodies 
and cast into ingots which are re- 


melted to re-fill bearings in which the 
linings have worn below the standard 
limit of wear. The system for recov: 


ering this material is so complete 


that only 25 per cent of new metal 
is used in the ordinary manufacture 
of journal bearings. Fig. 2 shows a 


bin containing 150,000 pounds of old 


bronze bearings, waiting to be re- 


cast. 

Sorting the Scrap 
recovered brass 
broken 


source of 
and 


Another 


is the discarded valves, 


spindles, cut-out cocks, nipples 
brasses, etc., which accumulate in en- 
Ma- 
shipped to the 


inspector 


gine houses and machine shops. 
terial of this kind is 
foundries, where an 


goes 


over it to separate the iron and other 


foreign metals. Many of the more 
complex articles, apparently brass 
from the appearance of the exterior, 
have iron or steel sleeves c_ spindles 
inside. The inspector carries a small 
portable electric magnet, which in- 
stantly detects the presence of the 


and the article is 
set aside to be broken vo so that the 


undesirable metal, 


97 
ocd 


brass may be separated from the iron 

The clean brass obtained 
manner is melted and goes 
back into the manufacture of castings. 


or steel. 
in this 


Phosphorus and plastic bronze turn- 
ings from the various machine shops 
furnish a amount of 
Fig. 1 shows 3,000 pounds of 
phosphor bronze scrap reclaimed at 
the Altoona machine shop. In 
material of this kind is 
paratively free from dirt, as the ma- 
chine shop workmen are instructed to 
different receptacles under their 
machines to catch the chips from each 


considerable 
scrap. 


most 


cases com- 


use 


kind of metal. Unless the bronze is 
badly mixed with non-metallic ma- 
terials, it is fed to a magnetic sep- 


arator, which picks out the iron and 
steel particles. Analysis of the metal 
as it comes from this machine shows 
that the bronze is extremely free from 
foreign substances. It is melted and 
used again in the making of bronze 
castings. Over 75,000 pounds of turn- 
ings of this kind are recovered from 
the magnetic each 
at Altoona. 

The manufacture of soft metal for 
piston and stem packing is 
an important part of the work of the 
Altoona foundry, 


separator month 


valves 


the packing 
for practically every Pennsyivania lo- 


since 


comotive east of Pittsburgh is made 
there. On account of the necessity 


of maintaining a constant quality of 


metal, samples of the ingots are care- 
fully analyzed the 


before metal is 


poured into the form of packing. This 
procedure simplifies the use of scrap 
metal considerably, for it enables the 
testing 


laboratory to prepare a 












228 


bring the resultant metal 
up to standard. 

The packing metal, discarded when 
shopmen the packing, is 
to the 
mulates and is later sent to the 
melted and 
About 4,000 pounds are melted 


heat. 


formula to 


renew sent 


storehouse, where it accu- 
foun- 
dry. Here it is cast in 
pigs. 

at one The pigs of each heat 
are carefully labeled, and samples are 
sent to the laboratory. <A f 
kept, 
ingredients 
the scrap to 
metal up to 


standard 


record of 
formula 
must 


the analysis is and a 
showing the 
be added to 
resultant 


tions of 


which 
bring the 
the specifica- 
metal is 
The pigs are melted again 
materials added according 
to the formula. If the resultaut mix- 
ture is satisfactory, as 
final analysis, the 


packing 
prepared. 
and new 
shown by a 


metal is ready to 
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Crucibles the 


usually sold to smelters. 


from foundry are 
Very little 
has been made to reclaim 
the brass from the crucible at Altoona. 
The broken 
are held 


attempt 


pots, shown in Fig. 3, 
until 10 or 15 tons have 
accumulated and then they are sold. 
$5 to $6 per is paid 
kind of scrap. 


From ton for 


this 
Copper Wire 
The 


however, is 


non-ferrous metals, 
confined to the re- 
brass parts. Copper 
wire is utilized by burning the insula- 
the ash, cutting the 
wire into convenient bundles, melting 
it, and casting in small pigs. Car 
are heated to recover the lead. 
Batteries are saved and the lead, zinc 
and the mud 


recovery of 
not 
covery of cast 


tion, cleaning 


seals 


recovered. Another 
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ing conditions in the old metal mar- 
ket have changed this, and at the 
present time, perhaps as never before, 
there is good reason for waging the 
war against the waste of scrap ma- 
terial with unusual thoroughness. 


Furnace Specialists Incorporate 

The Quigley Furnace Specialties 
Co., 26 Cortland street, New York 
City, has been organized for the pur- 
pose of engaging in the design and 
construction of all kinds of heating 
and annealing furnaces. The furnace 
specialties department will manufac- 
ture and deal in a line of furnace ma- 
terials, equipment and appliances for 
the improvement of furnace construc- 
tion, operation and methods, includ- 
ing high temperature furnace cements, 
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3—CRUCIBLES 
BE SOLD TO 


FROM THE 
SMELTERS 
rHE 


BRASS 
WHO 
BRASS 


FOUNDRY TO 
RECOVER 


FIG. 4—A BIN OF 
MATERIAL WILL 
AND THE 


FOUNDRY SWEEPINGS. THIS 
BE WASHED AND SCREENED 


The 
quality and quantity of the metal re- 
that the 
provide for about 50 per ceut of scrap 


like 


be cast into packing. average 


claimed is such formulas 


and a amount of new metal. 


Disposal of Sweepings 


the 
7 000 


from 


The 
floor 


sweepings foundry 


contribute about pounds 
The 


floor of 


of clean brass each month ma- 
from the 


ball 


and 


terial is wheeled 


the which 


the 


foundry to a mil!, 
the 


from 


material washes 
the \fter it 
been reduced to a comparatively clean 
fed 
The 


this 


( rushes 


mud metal has 


mixture of various metals, it is 
through the magnetic separator 

analyses of the brass as it leaves 
machine show that not only the 
and other affected 
als, but also the antimony 
removed. Fig. 4 
foundry sweepings which will undergo 


the cleansing and reclamation process. 


iron 
magnetically met- 


has been 


shows a bin of 


source of lead is the obsolete and 


condemned driving wheel centers 


from locomotives. 


Large passenger 
contain about 500 
pounds of lead to counterbalance the 
throw of the 
This metal is 
the 
lead size. 
The wheels are stripped of their lead 
content at a of about $0.40 each. 

The and 
of reclaiming it the 
the extent to 
metals may be 


locomotive wheels 
crank 
recovered by 
the 
convenient 


rods and pins. 
heating 
center 


and pouring molten 


into pigs of 
cost 
price of the 
two 


scrap cost 


are factors 


governing which recov- 


ery of with 
Until the recent high prices 
ot non-ferrous metals 
questionable 


carried 
econ my. 
and 
whether 


alloys, it 
the 
brass 


Was ex- 
efforts to 


sweepings, 


tensive reclaim from 


from other small 
sources was a paying proposition in 
many shops. -In too 
more 


and 


cases the 
offset the 
saved. Exist- 


many 
than 
materials 


labor 


the 


cost of 


value of 


BRASS RECLAIMED 


brick, 
gas 


insulating 
valves, 


automatic 
and 


fuel oil 
powdered coal 
appliances, temperature 
controling and recording 
gas analyzing instruments, 


oil, 
and 

draft 

systems, 


etc. 


burners 
and 


Che engineering and contracting 
department of this company will an- 


alyze and make comparative state- 
ments of operating costs of powdered 
coal, hand or stoker-fired coal, gas 
and fuel oil and will make recommen- 
dations as to the 
applications. 


specifications, 


most economical 
and its 


plans, 


fuel Complete 
estimates and 
supervision for the entire installation 
and application of any fuel, including 
furnace 


alterations or new construc- 


furnished. W. S. Quig- 
ley, who has a wide experience in the 
design and construction of heat-treat- 
ing furnaces, is president, H. A. Kim- 
ber is vice president and J. H. Mc- 
Fadden secretary. 


tion, will be 











Standard for Cast, Zinc-Bronze Test Specimens 


Results of an Investigation Conducted by the Bureau of Stand- 


ards, With Suggested Specifications for Brass Foundrymen 


BULLETIN, entitled “Standard 
Test Specimens. of 
Bronze”, has been issued by 
the United States Bureau of 
Standards, which covers an investigation 


Zinc- 


of test bars made of a mixture consist- 
ing of copper, 88 per cent; tin, 10 per 
cent and zinc, 2 per cent. The bulletin 
is divided into two parts, the first com- 
prehensively dealing with the preparation 
of specifications by C. P. Karr, asso- 
ciate physicist and the second covers the 
microstructure of test specimens made 
from this mixture, by Henry S. Rawdon, 
assistant physicist. The work of pre- 
paring an alloy of zinc, tin and copper 
for the purpose of obtaining a standard 
form and dimension of test bar was un- 
dertaken by the Bureau of Statistics at 
the request of the American Institute of 
Metals and preliminary accounts of this 
work were published in the Transactions 
of this society in 1913 and 1914. 
Test Piece and Casting 

Mr. Karr points out that the test piece 
should correspond to the type of casting 
so as to be representative of the prin- 
cipal physical properties: of the latter. 
Where it is obtain a 
knowledge of the physical properties of 
a casting made in sand, the test bar 
should be cast in sand approximately at 
the same time and from the same heat. 
As a result of the experiments made at 
the Bureau of Standards, it is possible 
to secure specimens cast to size in sand 
and poured within a range of tempera- 
tures from 1,120 to 1,270 degrees Cent., 
which will have a tensile strength of 
37,000 pounds per square inch, an elon- 
gation of 15 per cent in 2 inches and a 
reduction of area of 14 per cent. Under 
conditions maintaining in regular foun- 
dry practice, using similar materials, 
such a test bar might be expected to 
have a tensile strength of 33,000 pounds 
per square inch, an elongation of 14 
per cent in 2 inches and a reduction of 
area of 13 per cent. However, if a bar 
of similar character be heat-treated to 
600 degrees Cent. in a furnace for 30 
minutes and quenched or allowed to 
cool in the furnace to normal tempera- 
ture, it may be expected to show a 
tensile strength of 36,000 pounds per 
square inch, an elongation of 25 per cent 
in 2 inches and a reduction of area of 
24 per cent. 

The results of this investigation are 
summarized as follows: 

1—The best type of test bar where 
the metal is to be cast into sand is the 


desirable to 


cast-to-size shape. If the metal be 
poured within the range 1,120 to 1,270 
degrees Cent. (2.048 and 2,318 degrees 
Fahr.), greater uniformity of tensile 
strength and ductility may be secured. 

2—lIt was anticipated at the beginning 
of these investigations that some one 
temperature would be found at which 
the best and most uniform results as to 
the two important physical properties— 
tensile strength and ductility—would be 
obtained, but the series of tests showed 
that instead of one such temperature 
there was a zone of temperatures, 1,120 
to 1,270 degrees Cent. (2.048 to 2,318 
degrees Fahr.), at which good results 
might be expected anywhere within that 
favorable zone of pouring temperatures. 

3—The kind of mold to be recom- 
mended is dry-sand, which should be 
poured either flat or vertical. The first 
method is more economical of time and 
labor, but has, however, no superiority 
over the vertical pouring in the matter 
of technical results. 

4—The results of the chill and best 
sand -cast test bar are of almost equal 
value if the chill bar be annealed at 
temperatures ranging from 500 to 700 
degrees Cent. (932 to 1,292 degrees 
Fahr.), but otherwise the former is in- 
ferior to the sand cast-to-size shape as a 
representative test bar. 

The advantages of the chill bar are 
that there are no molding requirements 
and that it can be poured by unskilled 
labor. Its disadvantages are that it is 
expensive to machine into shape and size 
required for testing, and it gives re- 
sults both as to tensile strength and duc- 
tility that are misleading. 

The advantages of the  cast-to-size 
shape are that it is easy to mold and in- 
expensive to machine into the shape and 
size required for testing. From the re- 
sults obtained it is believed to be the 
form which should be adopted as stand- 
ard for general foundry practice. 

5—Heat treatment is productive of 
increased ductility, and has a marked 
effect on the deformation produced by 
continuously increasing loads on speci- 
mens annealed in the temperature zone 
of 600 to 700 degrees Cent. (1,112 to 
1,292 degrees Fahr.), which is in accord 
with the results of other observers. 

6—As an alternative for the sand-cast 
specimen, if one prefers to work with a 
chill-cast specimen, as is the case in 
some foundries, the results show for the 
few observations taken that when an- 
nealed between a temperature range of 
500 to 700 degrees Cent. a normalized 
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chill bar is secured which is comparable 
to the sand cast-to-size shape. The 
specimens annealed and quenched offer 
no appreciable superiority to the speci- 
mens annealed and cooled slowly. 

7—The average density of sand-cast 
specimens is about 8.58 and of chill cast 
about 8.6. 

8—The elastic limit of this zinc bronze 
varies from 15,000 to 17,000 pounds per 
square inch. 

9—The cooling curves show that the 
melting point of the alloy is about 980 
degrees Cent. (1,796 degrees  Fahr.) 
and that there is a pronounced transi- 
tion point at 780 degrees Cent. (1,436 
degrees Fahr.) and another feeble one 
at 530 degrees Cent. (986 degrees Fahr.) 

10—In the accompanying table is re- 
corded a summary of all the results ob- 
tained for physical properties arranged 
in terms of the type of casting. 


General Averages of all the Observa- 
tions Taken 
Tensile 
Strength 

Pounds Elonga- Reduc- 


Number per tion in tion of 
of bars. Shape square 2 inches area 

inch per cent. per cent. 
217—Cast to size..... 37,869 15.5 14.7 
161—Cylindrical ..... 32,832 14.9 13.9 
95—Barrel ......... 32,029 14.2 13.8 
88—Chill cast ...... 36,512 6.3 6.9 
21—Sand cast, an’ld 38,190 27.0 26.0 
16—Sand cast, q’nch’d 39,810 26.9 24.2 
5—Chill cast, an’ld 31,160 17.0 16.7 


In all of the above it is to be borne 
in mind that only pure copper, tin and 
zinc have been used, and the results ob- 
tained are characteristic of variations in 
foundry practice on virgin metal only 
once or twice melted except as noted 
in the text. The presence of scrap con- 
taining small amounts of lead, mangan- 
ese, iron and other ingredients which 
might influence the results of the tests 
with a standard bar are thus eliminated. 

As a result of these investigations the 
following suggested specifications for the 
preparation of standard zine bronze 
(copper, 88 per cent; tin, 10 per cent 
and zinc, 2 per cent) have been pre- 
pared: 

Weigh out the required quantities of 
electrolytic copper, Straits tin and 
Horsehead zinc. Cover the bottom of 
the crucible with pieces of charcoal 
about the size of a hickory nut. Put in 
all the copper the crucible will hold, and 
cover the surface with small pieces of 
charcoal (no dust). Should the crucible 
not have the capacity to contain all of 
the copper charge, heat the charge con- 
tained until one’ or two of the pieces of 
copper are melted, crowd the remainder 
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down into the molten mass, and add the 
remaining copper, bring the whole charge 
into a molten state, then add the tin, 
stirring the whole thoroughly with a 
graphite rod stirrer, and after previously 
heating the zinc, add the amount of zinc 
weighed out and stir thoroughly. Keep 
the pot covered with a graphite cover 
during the melting period. After adding 
the zinc allow the whole charge to come 
to a good melting heat, denoted by the 
play of zinc flames over the surface of 
the the surface adjoining the 
crucible. 
and take the pouring temperature with a 
thermocouple. the metal at 
temperature between 1,120 and 1,270 de- 
grees Cent. (2,048 and 2,318 
Fahr.), but note the temperature at 
which the bars are poured. Use P-Pt 
Ir or P-Pt Rh (10 per cent) thermo- 
couple protected by a fused silica tube 
or an equivalent pyrometric method of 
the pouring temperature. 
When using platinum-rhodium 
add five-tenths of the 
corded at the cold junction to tempera- 
millivoltmeter for the 


or 0.75 


edge of 
Remove the pot from the fire 


Pour any 


degrees 


determining 
couples 
temperature re- 
reading of 
pouring temperature, 


ture 
corrected 
when using a platinum-iridium couple. 


Molding 


Use any good molding sand equal to 
Albany No. 2. If 
the content 
12 per cent. If dry sand be used, face 
the mold with a layer of sand equal in 
No. 00 Crescent sand, tem- 
pered with molasses water. When the 
mold is finished the molds and 
runners and pouring gate with molasses 


green sand be used, 


moisture should not exceed 


fineness to 
spray 


water, and dry each flask before the dry- 


oven until the deepest pattern or 
completely dry. Allow 
room temperature 

Pick the 


holes with a fine needle in every one of 


ing 
feeding gate is 
the mold to 
before 


cool to 
being poured. vent 
the bulb reservoir feeders. 


Put not less than 
cast-to-size shape in each flask. 


three patterns of 


Skim the pot carefully before pouring 
and hold -back and with 
the skimmer as much as possible before 
pouring. Pour steadily 
that will just about half fill the runner, 
and not large enough to choke the bore 
of the runner, so as to the bulk 
of the gases carried down by the pour- 


dross scoriae 


with a stream 


allow 


ing stream to escape upward through the 
space left in the runner and the pouring 
With 1 


heat wedge- 
shaped chill bar about 13 inches 


head. every pour a 
long by 
114 inches deep by 1% inches wide on top 
Always pour the chill bar nearly flat and 
the Each chill 
make three test bars. Always begin the 


the chill the 


from same end. will 


numbering of bars from 
pouring end 
The size of the cast specimen in the 


rough should be 4% inches long 5 inch 
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diameter at center, and 43 


at threaded ends. 
The the finished specimen 
should be, length over all, 4% inches; 


inch diameter 
size of 


length of center section, 2 inches between 
gage points; size of threaded ends, 34 
inch diameter by 1 inch long; length of 
each fillet 14 inch and diameter of cen- 
ter section, 0.505 inch. 

The foregoing specification with those 
of the United States navy are discussed 
as follows: 

The navy specifications call for a ten- 
strength of 30,000 pounds per 
square inch and an elongation of 15 per 
cent. A comparison of the tests of the 
zinc-bronze bars with these requirements 
are shown in the accompanying table. 


sile 


How Zince-Bronzse Bars Meet 


Specifications 


Navy 


Percentage of 


bars meeting 
navy requirements 


Cast in sand: 

Cast-to-size shape 

Cylindrical shape 

3arrel shape 

Cast-to-size shape an’led 0 

_ Cast-to-size shape q’nch’d 100.0 
Cast in chill mold: 

Chill bar 4.5 

Chill bar 100.¢ 

If one considers the tensile strength 
alone, it will be found that all of the 
test shapes and methods might be con- 
sidered satisfactory, but the requirements 
for elongation are so rigid that only 
when the bar or the casting to which it 
refers is submitted to heat treatment is 
able to meet these requirements; 
also this treatment restores the metal to 
its natural state and true condition and 
thus develop fully the physical proper- 
ties of which it is capable. 


one 


If we study the effect of heat-treating 
test bars at the various temperatures of 
500, 600, 700 and 800 degrees Cent. (932, 
1,112,1,292 and 1,472 degrees Fahr.), for 
a period of 30 minutes, followed either 
by slow cooling in the muffle furnace to 
normal temperature or by quenching in 
water, it is found that, whereas the ten- 
sile strength is not greatly increased, the 
elongation and reduction of area are in- 
creased to a remarkable extent. The 
range of temperature from 700 to 800 
Cent. (1,292 to 1,472 degrees 
Fahr.) appears to be the most favorable 
in securing 


degrees 


the greatest increase in such 
properties. 

In order to write a specification for 
the physical properties of a zine bronze 
that would not be too difficult of fulfill- 
ment, detriment to the public 


service, it is necesary to consider what 


without 
may be reasonably expected of such a 
metal alloy as zinc bronze. It may 


readily be seen from the experimental 
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work cited that a tensile strength of 30,- 
000 pounds per square inch is not an un- 
reasonable requirement. 

With reference to the elongation de- 
sired, it is found that 15 per cent is 
difficult to obtain specimens that 
represent castings, because such 
castings, owing to their small sectional 
area, receive an initial chill which ma- 
terially lowers the amount of possible 
elongation, and for such a casting the 
cast-to-size shape, on account of its re- 
latively small section area, is naturally a 
representative type of test bar and 
should be chosen, but it is open for con- 
sideration whether 15 per cent elonga- 
tion for such a specimen is not too 
severe to be expected in the course of 
ordinary practice. In all probability 14 
per cent and 13 per cent 
reduction of area is all that may reason- 
ably be expected for this alloy when the 
casting to be tested has a large sectional 
area in proportion to its mass. If the 
sample be poured within the normal 
range of temperature—that is, from 
1,115 to 1,260 degrees Cent. (2,039 to 
2,300 degrees Fahr.)—the tensile strength 
of 30,000 pounds per square inch is not 
difficult to secure, and it is possible in 
a majority of cases to obtain an elon- 
gation of 15 per cent and a reduction of 
area of 14 per cent, and for such cast- 
ings a cylindrical shape may be chosen. 


Chill Cast Bars 


for 
small 


elongation 


If a casting is to be chill cast, while it 
is very easy to secure a tensile strength 
of 30,000 pounds per square inch, it is, 
on the other hand, impossible to secure 
an elongation of 15 per cent; in fact, an 
elongation of 4.5 per cent would be a 
fair equivalent for such a casting. This 
is because the initial stress is so great 
as to almost completely destroy the prop- 
erty of elongation. Now, if a chill bar 
is submitted to a proper heat treatment, 
either and 
quenching as described, it is quite pos- 


annealing or annealing 
sible to obtain and reasonable to expect 
an elongation of 15 per cent. 


Hence from the foregoing considera- 


tions it is fair to conclude that for 
small castings a tensile strength of 30,- 
000 pounds per square inch with an elon- 
gation in 2 inches of 14 per cent and a 
corresponding ‘reduction of area of 13 
per cent may be required when using a 
test large 


castings, 30,000 pounds per square inch 


cast-to-size shape bar; for 
tensile strength, 15 per cent elongation 
in 2 inches, reduction of area 14 per 
cent; for chill castings, untreated, 30,000 
pounds per square inch tensile strength, 
elongation 4.5 per cent, reduction of area 
4 per cent; and for chill castings, heat 
treated, the strength, an 
elongation of 15 per cent, and a reduc- 
tion of area of 14 per cent. 


same tensile 
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S A material of construction 
and as a component part of 
machines, the malleable iron 
casting has covered a wide 
field of usefulness, particularly dur- 
ing the past 40 years. The malleable 
iron industry has had a rapid growth, 
and at the present time there are 
130 different this 
country, with an aggregate capacity 
of close to a million tons per annum. 


some foundries in 


Research has shown that if carbon 
be introduced into a bath of pure iron 
it will dissolve, and after solidifica- 
tion has taken place it will be found 
that the carbon combined chem- 
ically with a definite portion of the 
iron. This chemically combined car- 
bon and iron is called carbide-of-iron, 


has 


a constituent, which while made up of 
comparatively soft iron and very soft 
carbon, differs from both in that it is 
of extreme hardness and brittleness, 
and harder even than any constituent 
found in hardened steel. White iron 
contains this compound in large pro- 
portion, which serves to explain why 
such iron is hard and brittle and 
so white in fracture. The 
holds true in all cases where carbon 
is introduced into a bath of pure iron, 
and also where the bath of iron may 
contain a limited amount of impuri- 
ties, some of which actually favor 
the chemical union of the carbon and 
iron, some being inert to this action, 
and some tending to inhibit it if pres- 
ent in sufficient quantity. 

A reasonable amount of phosphor- 
us, for example, is inert to this ac- 
tion, sulphur and manganese favor it, 
while if silicon is present in 
of a certain quantity it prevents the 
union of the carbon with the iron and 


so 


foregoing 


excess 


paper presented at a 
Club of 


From a meeting 


the Railway Pittsburgh. 














Its Characteristics, Uses and Abuses 


By Enrique Touceda 


the carbon to out as 
graphitic flakes of irregular size, dis- 


tributed 


forces separate 


more or less uniformly 


throughout the mass of metal. 
Presence of Silicon 
When 


the bath to cause this to happen, the 
fracture of the invariably 


there is sufficient silicon in 


metal is 


gray. In short, when we see an iron 
white in fracture, we can at least be 
sure of the fact that silicon is pres- 
ent in comparatively small amount 


and that the carbon present does not 


exist as such in the iron, but has 
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combined the 


of 
iron to form the hard and brittle con- 


with a definite part 


Stituent, carbide-of-iron: if the frac- 


ture 1s gray, we then know that most, 


if not all, of the carbon exists in 


an 
uncombined state, in the form of 
flakes as previously described, and 


that the silicon must have been high 
enough to have prevented the chem- 


ical union of the the 


carbon with 
iron. 

The question of paramount interest 
is why a prolonged heating, at a cer- 
tain temperature certain inter- 
val of time will change an extremely 
hard and brittle casting into one that 
is both soft and strong and 
be black. This we will 
undertake to explain in part by the 
aid of the microphotograph, Fig. 1, 
in which is shown the typical struc- 
ture of -white iron. The white 
the hard and brittle 
carbide-of-iron, called 


cementite; 


for a 


whose 
fracture will 


areas 
constituent, 
by the metal- 
the dark area 
is a mechanical mixture of this same 
constituent and of iron free from car- 
hon, in the proportion of 12 per cent 
of the former to 88 per cent of the 
latter, called by the metallographist 
pearlite; the structure, therefore, act- 
ually consists of but two elemental 
the hard carbide-of-iron 
and soft iron free from any carbon 
whatever. 

We have referred to the conditions 
under which soft iron and very soft 
carbon unite to form a chemical com- 
pound as hard as quartz, but fortun- 
ately it has been found that this com- 
pound is not stable when exposed to 
a high temperature, and if it be heat- 
ed long enough at such a tempera- 
ature it will split up into its two 
criginal soft constituents, which, 
when chemically united, caused it to 
be hard, with the result that 


are 


lographist 


substances, 


so we 
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FIG. 6—LARGE 


- 


obtain a_ structure consisting of a 


ground mass of very soft and ductile 


iron throughout which is uniformly 
distributed small nodules of free car- 
bon, as can be plainly seen by refer- 
ence to the microphotograph, Fig. 2. 
By comparing Fig. 1 with Fig. 2, the 
profound change that takes place 
through heat treatment will be imme- 
diately seen. 
Control of the Product 
While this seems easy enough to 


accomplish in practice, certain pre- 


cautions must be exercised in con- 
nection with the composition of the 
white iron, for while it has’ been 
stated that the hard carbide is un- 
stable under a high temperature, the 
statement must be modified some 


degree 
the 
composition of the white iron. Either 


that the 


of stability depends largely 


what by stipulating 


upon 
silicon or low carbon 
the 
broken 
constituents by heat 


low seems to 


its 


sott 


stabilize carbide and prevent 


being up into its two 


treatment, while 
high silicon and high carbon facilitate 
that by 
a proper adjustment of these percent- 


its decomposition, so we see 


and attention to a few other de- 


ages, 


JTOMOBILE 


CASTINGS BEFORE AND AFTER 


the 
prod- 


refer later, 
control his 


tails to which I will 
manufacturer 
with 


Commercially, 


can 
intelligence. 
the 
process is conducted in two steps, the 
first consisting in making a 
pig; sprue 
previous héat, and possibly an addi- 
the that the 
the mixture is too 


uct 


malleable iron 


mixture 


of gray iron from some 


tion of steel in event 


average carbon in 


high to produce the best results. In 


by far the largest majority of cases 


mixture is melted in a reverbera- 


this 


tory furnace, commonly known as 


an air furnace, from which it can be 


four or 
heat. 


the course of 
the 
heat, a 
the 

fracture 


tapped in some 


five hours for average size 


test 


charge 


If during a bar were 


when just 


the 


poured 
melted, 


was 


would be gray, 
because the silicon is still high enough 
the 


permanently 


remain- 
the 


to prevent carbon from 


ing combined with 


iron after solidification. 


by holding the metal in 
that 
the furnace 
ceases the silicon in the bath is grad- 
lessened, a finally, 
the chemical union of 
the carbon and iron is definitely at- 


However, 
the 


the 


furnace, in. order through 


oxidizing action of 
ually point is 


reached where 





BEING DISTORTED 
tained, and if a bar is then poured 


and its examined it will be 


found to be uniformly white through- 


fracture 


out. When this stage of the opera- 
tion has been reached, the metal 
should be very hot and easily fluid 


enough to pour the smallest castings 
without danger of misruns, while the 
silicon and carbon should be still high 


enough to make the carbide-of-iron 
as unstable as _ possible. 


Fractured Test Bars 

If through inadvertence the silicon 
yr carbon is too low, then their initial 
percentages in the mixture were de- 
ficient. 

In Figs. 8 and 9 are shown the frac- 
tured of test bars 
at various stages of 
when the metal was 


ends of a _ series 
that were poured 


the heat, starting 


just melted and afterwards at about 
20-minute intervals until the furnace 
was ready to tap. It will be noted 


that the fractures grow progressively 


whiter from the all gray to the all 
white. 

From what proceeds then, it is seen 
that the first the 
to make white 


mixture of gray iron, simply because 


step in process is 


iron castings: from a 























FIG. 7—ANOTHER 





GROUP 











OF AUTOMOBILE CASTINGS BEFORE 





AND AFTER DISTORTION 

















June, 1916 


Tae FOUNDRY 


233 




















FIG. 8S—FRACTURED ENDS OF TEST BARS POURED AT 


if we started with a white pig iron 
mixture the initial 
that 
carbide-of-iron 


silicon would be 
would result a 
stable to be suc- 
cessfully malleabilized, that is, changed 
by heat treatment into soft iron and 
free carbon. 


so low there 


too 


The second step in the process con- 
sists in heating the white iron cast- 
ings to the proper temperature for a 
certain length of time, for the pur- 
pose of making them soft and strong. 

This is accomplished in practice, by 
placing them in the cast iron pots, where 
they are surrounded by a packing which 
should contain 
iron. 


oxide of 
the pots 
are well luted in order to exclude air, 
and they are then charged into the 
annealing The packing serves 
the double purpose of protecting the 


more or less 


The joints and top of 


ovens. 


castings from serious oxidation through 
contact with the air, still has 
inherent in its composition enough oxy- 
gen to enable it, 
contact with the 
minate 


while it 


intimate 
casting surfaces to eli- 
the carbon 
any 


through its 
some of them 
form on 
The castings are heated 
to at least 1,450 degrees Fahr. and are 
held at that temperature for at least 60 


from 
without causing scale to 


these surfaces. 


hours, when they are allowed to cool 
slowly for a period of at least three 
days. 


Characteristics of Malleable Castings 
The 


possess 


ideal 
the following 

First:—It should be from blow- 
holes, in order that the engineer at all 
times is sure that the net section at any 


malleable casting should 
characteristics : 


free 


part of a casting is equal to the gross 
section at that part, and in order that 
the purchaser will feel confident that 
having spent a certain amount of money 
in machining it he will not be 
the casting 
covery of blow-holes. 

Second :—The 
casting is 
hot, 
contraction 


obliged 


to scrap through the dis- 
the 
fluid 

minimum 


Irom 


metal from which 
should be 


should 


made 
and 


very 
when have 
when solidi- 
fication to atmospheric temperature. 

Third:—The metal should machine 


easily at a high rate of speed and fair 


cooling 


feed, the machined surface being glossy 
and smooth. 

Fourth: —The_ structure should be 
what may be considered normal for the 
particular metal in question, and what 
is equally important the grain size 
should be the finest possible, otherwise 


DIFFERENT INTERVALS DURING A 


HEAT 


the casting will fail to yield its maxi- 
mum dependability under shock. 
Fifth:—The metal being ductile, the 
closer the elastic limit approaches the 
ultimate strength, the better the 
Sixth: — The 
should be high. 
Seventh:—Under the metal 
should flow easily when the elastic limit 
is exceeded, that is, it should act 
under the drift test. 
Eighth:—The castings should be ca- 


metal. 
compressive strength 
stress, 


well 


pable of standing great abuse under 
shock. 

Ninth:—The metal should be rust- 
resistant. 

Tenth:—The cost per pound should 
be low. 

We will consider these items in the 
order in which they have been set forth 
and make note of how the malleable 
iron casting measures up when com- 
pared with each particular item 

Freedom from blow holes:—In this 
connection I believe it will be freely 
acknowledged that the malleable cast- 


ing can lay claim to superiority, for it 
is a rare occurrence to find one con- 
taining these costly and annoying de- 
fects. 

That the case should 


such should be 














ios 
~~ 








FIG. 9—THREE ADDITIONAL 


FRACTURED ENDS OF TEST 


BARS POURED AT DIFFERENT INTERVALS DURING A HEAT 
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from the nature of the 


be anticipated 
metal that enters into the composition 
of these castings. The silicon content 
is abundant, and the carbon very high, 
both factors making for soundness and 
frees itself 


a metal which easily from 
occluded gases. 

The factors that make for fluidity are 
first carbon, then phosphorus and then 
silicon. These castings contain never 
ss than 2.40 per cent carbon; for rail- 
way castings the silicon will average at 
the present time about 0.90 per 
owing to the fact that the struc- 


tural composition of malleable is prac- 


~ 


cent, 


while 


tically all iron, free from combined car- 
bon, the safely be as 
high as 0.25 per cent, because it is the 


phosphorus can 


presence of combined carbon seemingly, 
that exaggerates the harmful effects of 
Good castings can be 

metal as thin as or- 
cardboard. The metal contracts 
inch to the foot when cooling from 


that element. 
made from this 
dinary 


atmospheric 


solidification to tempera- 
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of exceedingly fine size, by heating the 
casting to about 800 degrees Cent. and 
holding it at that temperature until the 
molecular rearrangement has been com- 
thus converting a casting that 
would be wholly untrustworthy under 
hock, into one that would be entirely 
This operation is 
rain refining or annealing. 


1 
pleted, 


dependable. called 


Elastic Limit and Ultimate Strength 


The elastic limit of a metal is meas- 
ured by a load per square inch, 
that when released, the tested specimen 
have been 
ciently to have been just permanently 
lengthened by thousandths of an inch 
only. It is the load per square inch 
that is just sufficient to permanently de- 


such 


is found to stressed suff- 


form, and for this reason it is the fac- 
tor that the engineer must know with 
high ultimate 
strength is of little special value to him 
if the structure he is building is going 
to alter in shape at a load far under 


certainty, because a 
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This is a property that is of much value 
in a casting that is to be used in car 
construction, as it is often necessary 
that it be riveted or bolted to a frame 
or other part, and if the drilled or 
holes do not register with the 
ones to which it is to be connected, 
they must be able to stand drifting 
without danger. 

That the 
casting can 


cored 


metal in a malleable iron 
withstand such treatment 
is illustrated in Fig. 10, which shows 
four plates 3<-inch thick, through each 
of which has been drilled two 34-inch 
holes. A drift pin then was inserted 
into one of the holes in each plate and 
the hole drifted until its surface was 
seen to check. By comparing the di- 
mensions of the enlarged holes with the 
originals a fair idea may be had as to 
the ability of this metal to withstand 
such treatment. 

In another test, a wedge was placed 
under the drop of a hammer, shown in 
Fig. 5. It was placed on the anvil, held 




















FIG. 10 
ture. This of course is high. 
Machining properties: —The produc- 
tion engineer can bear testimony to the 
ease with which malleable iron can be 
machined, and the character of surface 
left after machining 


rm , j 
Kate of | MUNG 


Grain size:—All malleable sections as 


cast must of necessity be coarse in 
structure, that is their crystalline grains 


ill be 


g rain size 


large in size, because the final 
the tempera- 


re from which the metal cooled and 


depends upon 


rate of cooling. Assuming that the 


of cooling has been the same in 


ach case, the structure of a steel cast- 
¢ will be coarser than that of a mal- 
leable or gray iron casting, because its 
temperature of solidification is 400 or 
500 degre higher than that of either 
of the other two. It is however possi- 
ble. though it adds to the expense, to 


tt rid of this very coarse crystalliza- 


ger 


4 
tion and replace it by crystalline grains 


TEST SHOWING HOW MALLEABLE IRON WITHSI1 


that which will cause the members to 
break. Consequently, the 
limit 


nearer the 
approaches the 
load the structure 
will withstand without fear of deforma- 
tion, or in other 


elastic ultimate 


strength the more 
words, it is better to 
with limit 
ultimate 

with low 
astic limit and high ultimate strength. 


have a_ metal high elastic 


and a comparatively low 


strength, than to have one 
1 
el 
the metal being assumed to have suffi- 
cient ductility in 


brittle. 


each case not to be 
The elastic limit of fair quality 
29,000 pounds 
per square inch, and _ its 


strength, 


malleable iron is easily 
ultimate 
in the majority of cases, will 
be in excess of 44,000 pounds per square 
inch 


The compressive strength of malle- 


iron is not high, being about equal 


1 


to that of 


Its lastic 


wrought iron or soft. steel 
limit, compression, is about 
equal to that in tension 

Metal should flow with facility under 


tress when the elastic limit is exceeded 


“ANDS DRIFTING 


upright, and tested by allowing the 
a blow of 70- 
foot-pounds to fall on its thin end until 
tractured. More than 60 blows 


required to break the wedge. 


weight, which delivers 
were 
The cor- 
rugations on the side of the wedge have 
been portions of the metal 
contiguous parts. This 
indicates that when the metal is good, 
its ability to flow under excessive stress 
is remarkable. 


caused by 


slipping over. 


Distortion of Malleable Castings 


The question may now seem pertinent 
why malleable iron, in view of the large 
percentage of impurity contained in the 
metal, is able to withstand such pun- 
ishment as the castings receive in ser- 
vice, or as shown by test bars tested 
dynamically? The test wedge previously 
referred to, was subjected to more than 
50 blows of 70-foot-pounds each before 
failure took place by fracture and in 
some plants this is not exceptional. In 
Figs.6and7are shown large automobile 






er 
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castings that have been violently sledged, 
and by a comparison of the distorted 
sections with their mates the severity of 
this treatment manifest. 

As the combined carbon in steel in- 
creases, its ductility declines, and com- 
bined carbon exaggerates the evil effects 
of phosphorus. You have been told that 
the structural composition of malleable 
iron consists of 


becomes 


a mass made up of 
grains of iron containing no combined 
carbon, throughout which structure 
is uniformly distributed small nodules 
carbon. While 
contain no combined 
course contain 
that are in the 
carbon. These impurities, 
present in large amount 
without imparting brittleness and with- 
out affecting the ductility of the grains, 
due to the fact, presumably, that the 
grains contain no combined carbon. In 
a paper presented before the American 
Foundrymen’s Association last fall, in 
which the phosphorus content of mal- 
leable iron was discussed, I reported 
upon wedges that had been subjected to 
as high as 40 blows of 70-foot-pounds 
each before failure took place, and in 
which the phosphorus content was close to 
0.40 per cent. As the phosphorus in- 
creases beyond about 0.25 per cent it 
begins to alter the character of the 
fracture, giving it a more or less crys- 
talline appearance. 


of free grains 
they 
impuri- 
other 


these 
carbon, 

the 
iron 


do of 
ties 
than how- 


ever, can be 


No such percentage 

course, but much 
has been said about the harmful effects 
of this element and I decided to make 
ascertain 


is recommended, of 


an investigation to whether 


this was true. 


Resistance to Rust 


it will be conceded that in 
castings, those 
the lowest in 
manganese, and in 
malleable iron combined carbon is prac- 
the 
I have no positive 
data to offer in this connection, but I 
that 
consider that malleable iron tie plates, 


I believe 
commercial 
better which 
bined carbon 


resist rust 
are 


and 


com- 


tically absent, while manganese is 


comparatively low. 
men in general 


believe railway 


rail anchors, etc., rust less rapidly than 


similar castings when made of other 
ferrous material. 
In malleable iron, the skin, in the 


majority of cases, is exactly similar to 
the skin that is on the soft steel casting 
after it has been annealed. As a mat- 
ter of fact, no ferrous product can be 
heated in contact with the atmosphere 
present in the ordinary heating furnace 
without being given a decarbonized skin, 
and in this particular malleable iron is 
no exception. In a paper written for 
the American Foundrymen’s Association 
the metal in 
skin and core, and it was demonstrated 


I compared strength of 


that in the case of a bar whose ultimate 


strength would run 41,000 pounds per 
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square inch, if the strength was mainly 
in the skin, the metal in this skin would 
have to stand about 100,000 pounds per 


square inch to enable the bar as a 
whole to register 41,000 pounds. As a 
matter of fact, a great deal of mal- 


leable made for railroad work will aver- 
age as high as 48,000 pounds per square 
inch, in which event ‘the metal in the 
skin would be required to stand over 
115,000 pounds per square inch to bring 
the bar as a whole up to the 
figure. 


former 


Uniformity of Malleable Iron 


It frequently is claimed that the 
structure of a malleable casting is not 
uniform throughout. There is just one 


way to ascertain the truth of this state- 
ment, and that is by the the 
The structure of white 
iron is uniform no matter how thick the 
section. 


aid of 
microscope. 


To anneal white iron, that is, 
to convert it into iron, all 
that is necessary is to heat the iron up 
to a temperature of about 1,450 degrees 
Fahr., hold it to that temperature for 
more and allow it to cool 
very slowly for three days. The struc- 
ture of the white consists of the 
two constituents, cementite and pearlite, 
and annealing in this case simply means 
the breaking-up of the hard carbide 
into soft iron and free carbon, by means 
of heat. I have stated that to 
all that is necessary 
1,450 degrees Fahr. 
temperature for a 
time. If this is all 
and it 1s 


malleable 


60 or hours 


iron 


anneal, 
is to heat to about 
and hold at that 
certain length of 
that is required, 
all, then the only question in- 
volved as to the possibility of annealing 
any given section uniformly throughout 
lies in the ability to heat the section 
uniformly throughout, and as pieces of 
steel and other materials are being 
heated uniformly throughout their bulk, 
it is difficult to 
leable iron 
the rule. If then, any thickness of mal- 
leable iron can be 
throughout, it 
nealed: first, 

the white 
to start 


mal- 
exception to 


understand 
should be an 


why 


heated 
can be 


uniformly 
uniformly 
the 
uniform 
and as 


an- 
because structure of 
iron is throughout 
with the breaking-up 
takes place in situ the resultant struc- 
ture must be uniform. However, to 
make a practical illustration that 
I 


satisfy the most 


should 


skeptical, requested 
a friend to cast a piece of white iron 
2 inches long 


inches in diameter and ¢ 


and to anneal it in exact accordance 
with his usual practice. This was done 
and after the receipt of the piece, a 
section was cut from it, polished and 
etched, and examined under the micro- 
scope. With the exception of the nar- 


row, decarbonized border, the 


t section is 
perfectly 


and if 
the observer were uninformed as to the 


uniform throughout, 


spot he was examining under the 
he would be 


glass, 


unable to designate, ex- 


, 
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nN 


wn 


cept by guess, whether he was looking 
at the center or at a spot in close prox- 
imity to the surface. 

This also should serve to 
the false statement, that when sections 
exceed 54 inch in thickness they cannot 
be properly annealed. It is true that 
during the annealing process, while the 
hard 


clear up 


carbide is being broken up into 
soft iron and free carbon, some of the 
carbon is through the 


oxidizing influence of the packing which 


being removed 


surrounds the castings, and it is also 
true, for obvious reasons, that more 
carbon will be removed from a _ very 
thin section than from one much 
thicker, but the structure of the thin 
section will be uniform throughout and 


the thicker 
one, though the latter will contain more 
total carbon. The difference in the 
amount of carbon removed from apiece 
as thin as 1/16 and one 
be considerable, but the 
14 and % 
be inconsequential. 


so also will the structure of 


14 inch would 
difference be- 


tween pieces inch thick would 


Chillers for Cast Iron Car Wheels 
By G. S. Evans 
Question:—We have received some 
complaint recently that the chillers for 
ear wheels which we 
too hard to machine. We would like to 
know the customary specifications for 
this grade of iron and whether or not 

Brinell hardness tests are required. 


manufacture are 


Answer:—I know of no specifications 
covering this class of castings, but have 
found that made from  semi- 
steel mixtures give excellent service. In 
the finished castings, these analyze as 
follows: Silicon, 1.00 to 1.50 per cent; 
manganese, 0.50 to 0.90 per cent; sul- 
phur, 0.06 to 0.10 per cent; phosphorus, 
0.40 per cent and carbon, 3.40 to 3.70 per 
cent. Chillers of this composition will 
show a Brinell hardness of 150 
at the center of the casting. This iron, 
cast into a 14-inch round test bar in a 
dry sand mold will show a hardness of 
about 200 in test bar 
and will machine nicely, giving a clean, 


chillers 


about 


the center of the 


smooth surface, which is essential to the 
long life of the chiller. The trouble re- 
fered to undoubtedly 
chilled skin on the casting, resulting 
probably from a combination of 
sulphur and low silicon. If 
case, it 


results from a 
high 

the 
increasing 


this is 
can be overcome by 
the manganese content of the mixture. 
offices of the 
Chicago, 
140 

Cunard 


The general 
Products Co., 
moved from 


Silica 
lave been re- 
North 


building. 


Dearborn 
street to the 


The main office of the Goldschmidt 
Thermit Co.. New York City, has 
heen removed from 90 West street to 


the Equitable building, 120 Broadway 








How Practical Men Can Broaden Themselves 


To Keep Pace With the Rapid Advancement in Foundry Practice Requires Constant 
Study and Asssociation With Men Who Are Foremost in the Van of Progress 


O THE question 
we prevent tin 


“How can 
and lead 

sweating in a copper-tin-lead 

alloy” a certain expert re- 
plied: “Use 0.25 per cent phosphorus, 
introducing it by using phosphor tin.” 
The man answering that question didn’t 
know. 

To overcome trouble in running long, 
thin, yellow brass strips, a foreman 
ordered the mold slicked with plumbago. 
A practical man rose to remark that 
the tendency of plumbago to absorb 
dampness and chill metal might increase 
rather than relieve the difficulty. He 
was politely told to sit down and in- 


terest himself in his own affairs. Re- 
sults established the wisdom of the 
practical suggestion and showed that 


foreman tobe bigoted and non-receptive. 

Experiencing difficulty with an in- 
familiar alloy, a foundryman sent his 
foreman on a mission of information 
to a foundry realizing results from the 
same alloy. The man entered the foun- 
dry as a mere visitor, didn’t explain his 
mission, asked no direct questions and 
failed to get definite information. The 
trouble was he didn’t want to admit his 
ignorance and depended on observation 
to get something without asking for it. 
He failed to observe closely and con- 
sequently left the foundry empty-handed. 
That man was an abject slave to a 
false sense of pride and was seriously 
handicapped thereby. 

Better Talker Than Listener 

Having cursed a bunch of defective 
high-lead castings until they started to 
oxidize, a man once sought our advice 
on the best manipulative practice. From 
a Christian motive we tried to relate 
to him the results of our most success- 


ful experience, but couldn’t. The mar 
insisted on doing all the talking in 
theorizing against our suggestions. For- 


getting the motive, we left the man talk 


himself to silence and then. withdrew. 


That man was a better talker than a 
listener. 
On the earth’s surface, near 42 de- 


grees north and 77 degrees west, exists 
and a foundryman, both 
resembling very much what one might 


a foundry 


have seen 50 years ago. Everything 
in that plant is done in ‘n’ good old- 
fashioned That foundryman has 
developed interest in, nor ca- 


pacity He is strictly a 


Way. 
neither 
for expansion. 


satisfied man. 
Awaiting the return of the foreman, 





an assistant laid on the shelf on out- 
of-the-ordinary, hurry-up job. This man 
didn’t lack the ability to do the job 
and, backed up by an emergency post, 
could go straight ahead to a successful 
finish. What he lacked was spirit. He 
was shy in self-confidence, had worked 
himself into a bad rut. 

One molder warned another against 
insufficient anchorage to a pocket core 
in the cope of a mold and its liability 
to drop away in weighting-up the flask 
for pouring. The man said he’d take 
a chance. He did and it was a_ bad 
one. That man was careless. 


A Foolish Foreman 


To hurry things along, a foreman 
ordered a core used against the judg- 
ment of the coremaker, as to its. state 
of dryness. That foreman was foolish. 

A foundryman of experience and abil- 
ity was requested by an outside foundry 
to locate serious metal trouble result- 


ing in a heavy casting loss to them. 
The man went to the foundry, found 
the trouble due to oxidation arising 


from bad furnace and pouring practice. 
He assured the management that if 
instead of melting and pouring with 
no surface protection they would cover 


the metal well with crushed charcoal, 
the trouble would greatly diminish; 
whereupon the management purchased 
two bushels of charcoal. Those men 


were either incredulous or tight. 

From actual experience we have thus 
chosen representatives of different types 
of men engaged in foundry work, and 
not hesitate to maintain that 
not one of these could be called broad- 


we do 


minded. Nor do we anticipate serious 
rupture with fact in venturing the 
opinion that for these, as well as all 


other narrowing qualities in men, ignor 
lack of enlightened 
sense is chiefly responsible. 
Briefly then, and as we see it, the 
whole argument of individual expan- 
dominated by the premising 
truth that knowledge coupled with com- 
mon is the base of all broaden- 
ing. Both in the having and getting, 
these constitute the broad foundation. 
To seek diligently, to absorb intelli- 
gently and to apply logically valuable 
information, are the undoubted means 
to an enlarged and enlarging capacity 
for accomplishment in men. In this we 
do not want to be misunderstood. The 
contention cannot be that all well in- 
formed men are broad men, but rather 


ance or common 


sion 1s 


sense 
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and conversely, that all broad men are 
of necessity well informed. However, 
to wipe out inconsistencies and proceed 
on general principles, with little grace 
of reason, we might logically assume 
that all well-informed, sensible men are 
broad men. 

From this viewpoint, broadening in- 
volves a dual activity, namely, develop- 
ing common sense and furnishing the 
mind with valuable information. It 
means absolute independence from all 
natural and habitual qualities diametric- 
ally opposing all other forces of ex- 
pansion. Among these qualities, for 
example, we note conceit, inconsis- 
tency, indifference, egotism, excitability, 
thoughtlessness, laziness, lack of appre- 
ciation of the rights, opinions and sug- 
gestions of others, and, in fact, all 
qualities hampering the free exercise of 
higher powers. To narrow limits and 
low levels many an otherwise promising 
man has been bound by these influ- 
ences. In dealing with them, elimina- 
tion is the only logical consideration. 
A bad quality is like a bad habit, the 
longer it is tolerated the worse it be- 
comes. Treat with it on the same 
principle you would deal with a trouble- 
making man in your foundry—get rid 


of it. 
No age of the world has witnessed 
such faithful application of mind to 


the development and practical application 
of scientific truth as the present. The 
result is rapid change in idea, a con: 
tinual resetting of the industrial stage. 


Day of Advancing Thought 


In these days of advancing thought 
and revolutionary methods it becomes 
constantly necessary for the lay and 
practical man to check over his stock 
and store of information, scrap the 
antiquities of experience and go scour- 
ing the up-to-date markets of fact for 
new and more useful material. We 
say it becomes necessary, conditioning 
the necessity, of course, on the desire 
of the man to escape the dust and 
silence of the upper shelf and_ his 
willingness to sacrifice to those exact- 
ing demands executed by progress on 
the last of its disciples. 

To all industrial experience it is a 
matter of fact and principle that neither 
men nor events stand still. Motion 
or change of motion is inevitable, either 
forward or backward, upward or down- 
ward, expanding or contracting, broad- 
ening or narrowing. 
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Neither producing systems nor in- 
dustrial methods can remain constant. 
Formulated in the mists of conception 
and moving through eras of develop- 
ment, they fall prey to the suspicious 
of enlightenment, grossly contradict rea- 
son, and are ruled out of order in the 
reconvened parliaments of judgment. 
It has been -hus and must be. 
Systems of yesterday are not those 
of today. Those of today will not be 
those of tomorrow. We know more 
today; they will know more tomorrow. 
They will learn and change as we have 
learned and changed. It is the learning 
of things, the fuller knowing of things, 
that accounts for the change in the 
doing of things. Such is the history 
of founding. By pathways of digres- 
sion its thinkers and knowers_ have 
staged its eras of advancement and 
slanted its trunk lines of experience up- 
ward to high levels of accomplishment. 


ever 


How to Get There 


Bothering quite a few practical men, 
however, is how to get there and stay 
there; how to rise and expand with 
expanding possibilities. Lack of oppor- 
tunity is a common lament, “the breaks 
of the game have been against them”, 
“they never had a chance and have 
none”. Granting all in life’s heritage 
of misfortune, we can conclude, never- 
theless, only that in these days of 
abounding knowledge and its unbridled 
publicity, the :nan who fails to either 
find or create his chance to broaden 
can offer no alibi entirely immune from 
suspicion. 


Knowledge is pewer, power to see, 
think, learn and understand, the mind’s 
power to do, derived from all it has 
ever done. Knowledge broadens thought, 
intensifies effort and vitalizes spirit. It 
makes for the usefulness of men and 
determines their relative worth. Along 
all lines, the man of the hour, the 
man of value, is the man who knows, 
or can figure out just exactly what to 
do and how to do it. He is the minute 
man of accompiishment, the insurance 
agent of results, the broad, eminently 
useful, indispensable man in all experi- 
ence. 

To enlighten then, is to broaden and 
the proposition at hand reduces thereby 
to a consideration of those means and 
sources by and from which the practical 
man in founding can increase and turn 
to good account his knowledge of the 
business. 

All knowledge can be said to be one 
of three kinds. We either know a 
thing, know how to derive it, or where 


to get information on it. You may not 


know if less tin and more zinc will 
satisfy your alloy’s requirements. You 
know how to find out, don’t you? You 


don’t know what cu, sn, ph, zn, etc., 
stand for. You don’t know the indi- 
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vidual function of the elements in your 
alloys. You don’t know how to use a 
pyrometer. You don’t know the alloy 
that will meet your specified physical 
requirements. You don’t know from 
what cause your castings suddenly de- 
veloped porosity. You don’t know what 
the man meant when he said something 
about a eutectic. Well, you know where 
to find out, don’t you? If you don't, 
awaken to the fact that there isn’t a 
trade publication in the field today but 
is willing to hit any limit of effort to 


get you the information and print it 
for the asking. There isn’t a_ broad 
man in the business who wouldn’t be 


glad to help you. The author recently 
received a letter from a most sterling 
and recognized man, actually volunteer- 
ing “to gladly answer any question we 
might have to ask”. Only a few months 
ago we wrote a prominent authority, 
requesting his criticism on metallurgical 
data in our manuscript, and asked for 
his charges. In two days we had his 
answer, “Will be very glad to comply.” 
His charges he forgot to mention. Next 
to knowing and applying, the chief joy 
of a broad man’s experience is to diffuse 
his knowledge among worthies 
asking and needing it. 


those 


The fact is with your own and other 
men’s help there is no excuse for 
wearing the same old mental garments. 
They are out of style, threadbare and 
shabby. You need a new suit. Grow 
up, spread out and get a bigger one. 
Here are some of the ways you can 
do it: 

I—By exercising your own mental 
powers. That is, by thinking and plan- 
ning to the limit of your capacity. Don’t 
crawl off your own resources till you 
have to. Exhaust you’ 
furnish before bothering someone else 
for information. You will then appre- 
ciate and profit by it more. Exercise 
is culture’s law. Breadth of mind is a 
matter of use of mind. No man need 
howl about what 


own powers to 


nature didn’t give 
him. Nature gave him enough to start 
with, that’s sure. The broadest and 


deepest men in founding today will re- 
member their narrow and shallow days. 
What you have written in a book may 
tide you over a difficulty, but it will 
never broaden you until you have writ- 
ten it down in your mind. 


Fact-Producing Foundry 


Every man can make his own head 
a great fact-producing foundry. Within 
the walls of intellect he can heat, mold 
and pour forth thought and truth all 
his own. He can take the raw ma- 
terials furnished by observation and 
memory and formulate homogeneous 
alloys of solid fact and principle. But 
he'll have to keep his eyes open and 
his head buzzing. Founding is replete 
with related truths. It is bad to melt 
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copper and nickel together in a direct- 
casting alloy. This applies also to cop- 
per and manganese, lead and antimony, 
copper and zinc and any tvo elements 


widely differentiated in their fusing 
temperatures unless the lower. with 
profit, will dissolve the higher. Phos- 
phorus works well with tin, so also 


with copper. It’s all right in copper-tin, 
not bad with copper-tin-moderate-lead, 
but absolutely no good with copper-lead, 
copper-tin-high-lead, copper-zinc, copper- 
tin-zinc, or copper-tin-lead-zinc. 


Experience the Great [eicher 


Knowing is important, 
knowing more so. 


manner of 
Mest all brass men 
know 88, 10 and 2, but not all the 
same. Some know it mechanically much 
the same as A. B. C., or July 4, 1776. 
Others conceive three piles of carefully 
weighed virgin metal, one red, one 
white, one bluish gray. Still others 
know a hard, tough casting of great 
strength and purity. But the man who 
knows 88, 10 and 2, knows a limpid 
mass of molten copper covered with 
charcoal and ready to receive its modify- 
ing agents, fairly feels it harden as the 
tin enters the mass, searching and 
quickening its very atoms. With the 
hiss and flare of the zinc he sees it 
toughen and its oxides rise with the 
fumes and pass away. And that’s the 
broad way of knowing your alloys, 
knowing anything. Thinking and know- 
ing why you do things and what will 
follow the doing in any proportions and 
under any conditions. There is no such 
thing as unrequited mental toil. We are 
broader and bigger for it regardless 
of material consequence. Even from its 
failures, new life and higher powers 
arise. Broad men are essentially broad 
not from accomplishment, but rather 
from capacity for accomplishment and 
that is the guaranteed and indestructible 
heritage of all honest effort, mental or 
physical. 

IIl—By getting the most from your 
experience. Experience is a great school. 
We all attend and pay our own tuition, 
so it’s up to every man to get his 
money’s worth. Some learn much from ex- 
perience, others little; the difference is 
a personal matter. Some are studious 
attentive, others indifferent, careless. 
On the class you are in depends th: 
benefit you will derive. 

Experience is the sum total of small 
affairs, incidents often trifling to 
speak about, little things occurring and 
r-curring On the surface of 
affairs mountains may arise here 
there, but chiefly are knolls and 
ruffing the broad expanse. In the foun- 
dry, the apparent insignificance of an 
experience cannot argue against its im- 
portance. Everyone, good or bad, large 
or small, should be an object lesson to 
be thoroughly learned and never for- 


too 


daily. 
and 


hills 
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gotten. A mistake once made is par- 
donable: repeated, negligible; persisted 
in, damnable. 

Considerable of the author’s experi- 
ence has covered inspecting and check- 
ing the daily work of molders. From 
it he has learned much about men. To 
one class he has said: “You lost quite 
a few of those bodies yesterday.” “How 
“Six.” “Alright, ll 
them up.” Never a thought on _ the 
fault, what caused or would remedy it. 
He’d “make them up” and make the 
same mistake for all he knew or seemed 
Another would walk to the 
scrap pile,’ count his six castings, curse 
his luck and walk away. Still another 
—though it seldom happened to him— 
would pick his castings out, look them 
over carefully, explore the defect thor- 
oughly and then converse on the proba- 
ble cause and remedy. In _ inspecting, 
we have found him often at our side, 


many?” make 


to care. 


looking over his good castings and 
checking his 


against consequences It’s the eternal 


judgment and _ practice 
difference, the wide distinction between 
the man who profits by his mistakes 
and the man who doesn’t, the man 
getting everything out of his experience 
and the man getting nothing. 

Il1I—By learning to like the business. 
Personally we never chose it. By the 
trend of events we partially drifted, 
partially forced into it. We have often 
imagined ourselves a better something 
else and are positive of things we could 
like better. But we are in the business 
and mean to make the most of it. We 
believe the only way to get anything 
substantial out of the business is to 
put body, soul and spirit into it. An 
interested mind will make its own hard 
effort and receive its deepest and most 
lasting impressions thereby. Men taking 
delight in the daily experiences of 
founding will experience least difficulty 
in grapsing its truths and holding them. 
They will ever be on the heels of its 
developing thought and go after its 
newly discovered truth like a hungry 
hound after a bone. If you don’t like, 
can’t make vourself like the business, 
then your move is out of the business. 
One thing is sure, you needn’t expect 
to cover very much of it if you go 
around cursing the fate tha’ drove you 
10 2k. ; 
Writing Your Experiences 

1V.—By 
ences for the benefit of others. ‘“Writ- 


writing about your experi- 


ing maketh an exact man”. It also 
produc a thinking man. If vou want 
to know how much you really know 
about a thing, sit down under the 


that in black and white 
you are throw! 


consciousnt 

ing yourself open to 
criticism or are liable to lead someone 
astray, and write it up. You will be 
surprised at the many little things of 
which you are in doubt and afraid to 
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state until you .ook them up and make 
sure. That’s when you start to broad- 
en. You'll almost feel yourself widen- 
ing. You are on the scent of fact 
absolute and unquestionable and noth- 
ing can stop you. In looking up one 
thing, you'll tumble onto another.  Fol- 
lowinz out narrow lines, you'll switch 
into broad ones, harping on particulars. 
Your experiences have been valuable 
to you, they may be valuable to others. 
Write them up and send them to the 
editor. He may return them, but you'll 
still be ahead of the game and needn't 
care for that. The author has had 
more than one manuscript returned “with 
regrets” and he doesn’t care who knows 
it 
Local Association Work 

V.—By taking an active interest in 
the affairs of your local foundrymen’s 
association. In your city there may 
That is a fact to be 
deplored and in which you are unfor 
tunate. The principal cities have them, 
however, meeting periodically and 
surely you can get in touch with 
The chief object 
of these meetings is to discuss sub- 
interest to practical men. 
That means you will get in touch 
with many men’s ideas and experi- 
ences and be given the opportunity 
of measuring. your own with them. 
Comparison of ideas is always bene- 
ficial. It opens up broad avenues to 
new and varied features of consid- 
eration and weighs in the balance of 
composite judgment the value of all 
related details. Live ideas are like 
live wires, they meet with a flash and 
intelligence brightens. Nothing spurs 
a man to greater effort than honest 
contention. In the heat of argument 
great truths are forged, great energies 
expended. In open meeting a man 
says a certain thing will work. An- 
other says he can’t agree. It’s an 
argument. Both cite from experience 
and then the deadlock. Interest 
quickens, opinion lines up, questions 
come as though from a machine gun. 
Suddenly it deveiops that the one 
man did some related thing the other 
didn't know about. Now that may 
have been the very thing you needed 
to know, the thing pinning you down, 
hemming you in, keeping you from 
broader views. 


not be one. 


some one of them. 


jects of 


Organization is a power. The get- 
together idea is a broad one and is 
inspiring to contemplate. 

Then, too, these regular monthly 
‘etings become occasions of delight. 

ley promote sociability and good 
feeling among foundrymen and these 
are valuable 


me 
} 
assets of experience. 
There is an air of %rotherhood about 
them more willing to 
other and, in the last 
analysis, this is perhaps the 


making men 
help each 


most 
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broadening of all influences. You will 
also find them great antidotes to dis- 
couragement. Many a poor wilting 
devil has carried the dust and disgust 
of a hard experience to the meeting 
place, encountered whole funds of 
optimism and good nature, forgotten 
his care, and gone home with a 
broader view and a tightening grip. 
The association needs you. You need 
the association. It’s a mutual affair— 
so where’s the argument against it? 

VI—By attending the annual foun- 
drymen’s' conventions. Conventions 
are the 365-day clocks of progress. 
At each striking of the years we 
tarry briefly to review and _ record 
what we nave accomplished and then 
wind up for another going. The con- 
vention is a great educator. It is a 
medium of publicity. Men _ gather 
there to see and compare what each 
other are thinking and doing. It is 
the market place of opinion and the 
bargain counters are full. 

Every related phase of effort is 
represented there. The equipment and 
supply men are on hand. At great 
effort and exzpense they stage the 
concrete forms of crystallized thought 
spread out in panoramic view before 
you. Each new creation, every 
change in detail is indicated and de- 
scribed. You walk down those brainy 
aisles of exhibition, edging close to 
the up-to-date and working models 
of inventive genius and side-lined with 
intelligent men eager to enlighten you 
and you expand with every step. It’s 
an inspiring, broadening experience 
and you can’t afford to miss it. Some 
say it’s an advertisement, “they only 
want to sell.” Well, don’t you have 
to buy and isn’t it better and cheaper 
to go to a localized center than run 
all over the country, trying to find 
out what you want and where to 
get it? 


The Big Game of Experience 


At the convention you meet the 
captains of industry and get a line 
on the big guns of experience. It 
certainly loosens a fellow up to see 
and hear them in action, these 42- 
centimeters of intellect and experi- 
ence. They use the best of ammuni- 
tion, aim true, shoot straight and hit 
hard. Whether you will it or no, 
it will broaden you to hear them 
talk. The best and broadest men in 
the business attend the foundrymen’s 
convention and the man _ neglecting 
the opportunity plays a narrow and 
losing game. 

VII.—By 


reading best books and 


current literature on the subject. 
Some say Cadmus invented books. 
Others credit the Phoenicians. Who- 


ever did, deserves a monument. 
Suppose for a few legalizing dollars 
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a great fortune representing long 
years of toil to amass were offered 
you, what would you do? You'd dig 
up the fee and consider yourself 
lucky, wouldn’t you? Well, that’s 
what a good book on founding means 
to the foundryman. It means by toil 
and midnight <1l some one, perhaps 
many men, have gone over long years 
of experience and selected the treas- 
ures of thought and truth to be writ- 
ten down in a book. 

Good books subserve a dual purpose. 
They train us to think logically and 


furnish valuable information. They 
should be read with this object in 
view. Manner of thought has much 


to do with its breadth. If you persist 
in thinking in a rattle-brained, chaotic 
way, you need never hope to become 
much of a thinker. 

Good authors are good thinkers. 
They exercise great care in observ- 
ing logical order of presentment to 
make the subject more easily grasped 
and understood. If we read and 
study them carefully, we will fall into 
the habit and greatly profit by it. 

300ks are like electric light bulbs. 
They give no light until screwed into 
a live socket. Your head is the socket, 
your thought is the current. Reading 
without reflecting is like eating with- 
out digesting. It may go through 
you, but it will neither make red 
blood nor build up your mental body. 
It is more likely to sour on you and 
give you the headache. Figuratively 
speaking, it was said of John Milton 
that he 


never played for a mere 
passive listener. No good author 
does. They expect you -o think with 


them, being only too glad to assist 
you in thinking beyond them. 


Reading and Understanding 


In reading, some men rely largely 
on memory. It’s a mistake. In prac- 
tice, memory isn’t ultra important, 
it’s the understanding that counts. A 
good understanding f things will 
often give momery a vacation. We 
have often been told we have a good 
memory. We haven't. We have a 
good understanding, if anything. We 
remember a time when ‘ve couldn't 
remember a lesson from one flogging 
time until the next. We had a de- 
fective understanding of things. The 
written page ma: contain words to 
you undefined. Vever pass them by 
unexplored. Th y bear distinctly on 
the author’s meaning and help 
you in later reading. Did 
notice with what monotonous 
quency you onto 
meaning you 
plore? 

Reading is an art, an accomplish- 
ment realized by the doing. Of 
Roosevelt heard it said he 


will 


you ever 


fre- 


run words whose 


have neglected to ex- 


we have 
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can absorb a whole page at a glance. 
We believe it. We know a man who 
approximate it. It the 
mind’s state of white- 
hot metal a solid pig will dissolve as a 
snowflake in the 


can indicates 


receptivity. In 


river. In a white-hot 


mind, solid thought and fact will do 
the same thing. 

Mere pastime reading is of little 
value. To me reading is working and 
if I have time to play I want to play 
outdoors. As in everything else, the 
benefit derived is commensurate with 
the energy expended. 

Books give us truth developed. Cur- 


rent literature posts us on fact develop- 
ing which instills the spirit of progress 
within us. Personally we are not prone 
to spend money for nothing. 
value received 


We want 


and we consider we get 
it many times over in the material fur- 
nished us by the trade monthlies. We 
are at present taking six and were 


prices to double would drop none. 


Sentinels of Progress 


Trade publications are the sentinels 
of progress. They study and make pub- 
lic the advancement of men. They rep- 
resent vast expenditures of time, money 
and effort in search and 
of up-to-date matters of fact and ex- 
perience. They bristle with ideas and 
opinions caught fresh the master 
minds of effort. They make great stu- 
dies of wants and conditions. they cover 
every phase of related interest. 
all lines their efforts are 
are great mediums 
ideas. 


announcement 


from 


Along 
They 


comparison of 


driven. 
for 


the day and open their columns to its 


discussion. They invite criticism and 
appreciate comment. They prompt ques- 
tions and answer them. They study 
your difficulties and solve them. They 
solicit your valuable thought and ex- 
perience and pay you for them. They 
recognize every man in every related 
position and cater to his interests im- 
partially. They stake off broad fields 


of possibility and give you an option on 


them. To get the most out of a pub- 
lication you want to read and study it. 
It’s a great text book. Everything is 
valuable or it wouldn’t be there. Now 
and then you may think you discover 
an error and probably you do. “To 
err is human,” and most writers are 


more or less human. 
with 


We know of very 
few whom in de- 
The 
of an error or contrary opinion 
opportunity to The 

will be 
and 


better. 


matter of 
tail we could not at least disagree. 
finding 


some 


is an broaden. 
man stating or 

glad to publicly 
with it in favor of a 


He'll thank 


lighten you. 


entertaining it 
ackowledge part 
Write 
him. you and perhaps en- 
You have nothing to gain 
and are a narrow man in attempting to 
ridicule him. In this we 


personal case, 


are not plead- 


ing a having never en- 


They reflect the best thought of 
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countered such experience. We merely 
enunciate a principle to us most 
ing. We can refer you to a college text 
book on chemistry stating bell metal an 
alloy of copper and We never 
said anything to anybody concerning it 
except the publishers. That 
sidered enough. 

In the foundry, every day, 
is going up against something. Many 
of them ask the trade magazines for 
information and help, and they publish 
it in 


sterl- 


zinc. 
we con- 
somebody 


their questions and answers de- 


partment. That is a most. valuable 
field of study. It doesn’t matter whether 
the subject is of immediate concern to 


you or not, it won’t hurt you, it will 
broaden you to know it. We study the 


questions and answers of all foundry 
publications as carefully as though the 
questions were our own and we know 
we are broader for it. To date one 


trade paper has answered thousands of 
questions and others are equally promi- 
nent. 

Then, too, we have the illustrated ad- 
vertisements of the magazine and they 
mbody a world of ideas. 
ture tells a 
machines 


“Every pic- 
There are many 
types of foundry 
equipment we never saw. Yet we un- 
derstand their principles and can de- 
scribe them. We saw a picture, read a 
description of them in the magazines. 
The magazines are replete with ac- 
counts of different practical experiences 
—just such things as you are liable to 
fall down on. Some broad-minded fel- 
low hits onto something, ploughs 
through it, feels justly proud of it and 
writes it up. The magazines pay him 
for it and hand it to you for a mere 
nothing. Won’t that broaden you? 


story.” 
and many 


Experimenting 


VIII—By experimenting. The author 
used to wonder what kind of a metal 
would result from 50 per cent copper, 
50 per cent tin; from aluminum and 
zinc, aluminum and tin, conservative 
proportions of copper, tin, lead, nickel, 
zinc, etc. He knows 
body told him. 

Knowledge is 


ncw, though no- 
defined as a condition 
What we ‘ead we 
on faith or reason. 


of certitude. accept 
We know it better 
and surer if we experience it. 
experience it by experimenting on it. 
The and answers 
broad opportunity along this line. 
answers, assertive of 


We can 
questions affords a 
Many 
something of 
which you are not sure, involve proc- 
esses sufficiently practical to enable you 
to try it. You will then know 
and be broader in consequence. We 
that galena would support 
lead incorporation in copper. We won- 
dered if it really We didn’t 
know. We tried it and know just ex- 
actly what it will do. ‘ ou can always 
‘ the alloy ex- 


for sure 
read 


once 


wou i. 


find some disposition o 
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perimented with, and the process in- Snyder Furnaces Abroad a high-temperature furnace cement 
volves no great expense. WK. Booth. vi ian: ath i manufactured by the Quigley Furnace 
<—By i 1 i I - KR. DOOR, vice: presen © € Specialties Co., 26 Cortlandt street, 
IX.—By getting out and seeing what caigitay: Utcaeele Mamaia Gi, ileal It s 
other foundrymen are doing in their ~ a ne Dagaeniiess E ie d te ’ New York. This cement, which is de- 
foundries. It’s a poor foundry possess- recently returned from England where signed especially for use as a mortar 


he designed and installed several elec- 
tric furnaces for the manufacture of 
ferro-silicon. These furnaces will 
produce this alloy with a content of 


ing no individuality and a poor foun- 
dryman without a notion or two of his 
own. By getting out and seeing how 
other fellows are doing it you will learn 
not only new things, but also new and 


between fire bricks, is said to form a 
permanent bond which remains unal- 
tered up to temperatures sufficiently 


high to melt the bricks themselves. 
9725 ne ili iti - : 
17.25 per cent silicon. In addition The tests were made in an experi- 


. se 2 Mr. Booth, oe : 
varied features of things you already to these four furnaces, , i st mental electric furnace furnished by 
know. In the middle west we once before his return, had well un wl way the Electric Heating Apparatus Co., 
walked into one of the most pauperized the installation of two electric fur- New 








York, the temperatures being 
brass foundries we ever saw, yet right "aces, each capable of melting 12 measured by a pyrometer manufac- 
then and there we learned something tons ol steel in 24 hours. These are tured by the Thwing Instrument Co., | 


about casting brass on iron face plates. installed in the plant of Thwaite Philadelphia. Temperatures up to 3,- 





A Substitute for Hay Rope in a Southern Foundry | 


OR making the cores for the smaller : 

sizes of cast iron pipe no improve- 

ment on the time-honored method of 
winding the core bar with rope and a clay 
mixture has yet been devised. The rope 
forms a multitude of vents fgr the passage 
of gasesthroughthe core. In most pipe 
foundries these ropes are made of hay 
The increasing number of farmers who 
have been taught in agricultural colleges 
to charge “all the traffic will bear” has 
resulted in the establishment of high 
prices for hay. Pipe manufacturers, 
therefore, have been seeking substitutes 
The American Cast Iron Pipe Co., 
Birmingham, Ala., has found that ex- 
celsior serves very well and costs much 
less than hay. It also makes a very 
strong rope. The accompanying illus- 
shows how 





tration excelsior rope is 


TWISTING AND REELING EXCELSIOR ROPE 








automatically twisted and reeled. 





A narrow man stays at home and thinks 
he knows it all. A broad man gets out 
and sees what’s going on and the poor- 
est of the poor is the firm that can't 
give its 
now and then. 
Finally, don’t be 


responsibles this opportunity 
ashamed of what 
you don’t know or swelled-headed over 
what you do know. Be rather ashamed 
of what you are not trying to find out 
and big-hearted with what you possess. 

These are not all the ways of broad- 
ening, just a few of them. We are in- 
terested in ways and means to this end. 
Perhaps some one has discovered some 
we don't know of. We would appre- 


ciate hearing from them if they have 


The branch office of the Independ- 
ent Pneumatic Tool Co., Atlanta, Ga., 
has been 3irmingham, 
Ala., where offices have been estab- 


Bank 


removed to 


lished in the Jefferson County 
building. 


Bros., Bradford, Eng., and are lined 
to produce basic steel. A third fur- 
nace with a capacity of 12 tons in 24 
hours was purchased by Thomas Sum- 
merson & Sons, Darlington, Eng., 
while the furnace sold to the Daimler 
Motor Car Co. will be used for melt- 
ing gray iron for automobile cylin- 
ders. A special type of furnace with 
a capacity of 5 tons of basic steel in 
24 hours was sold to the National 
Steel Foundry Co., Leven, Fife, Scot- 
land. During the next few months the 
Snyder Electric Furnace Co. will have 
at least nine 


furnaces in operation 


in England. 


Philadelphia Foundrymen Discuss 
Fire Brick Problems 


\t the May meeting of the Philadel- 
phia Foundrymen’s Association, W. S. 
Quigley gave a demonstration of the 
heat-resisting and binding qualities of 





000 degrees Fahr. were employed. 
In conclusion Mr. Quigley 


stated: 
“All fire brick or tile should 


be se- 
lected true to size and shape; warped 
or mutilated pieces should not be used. 
There is a concern in this country that 
does a considerable volume of business 
by marketing especially selected fire 
biick and tiles, all of which are trim- 
med and trued. This company em- 
ploys a corps of masons to cut and 
fit the shapes to templates so as to 
insure accuracy. The cost is high 
owing to freight, rehandling and fit- 
ting, but the results seem to prove 
the wisdom of this practice.” 


The firm name of the Peerless Part- 
ing Co., Ottawa, Ill, manufacturer of 


parting compounds, has been changed ‘ 


to the Wedron Silica Co. The per- 
sonnel of this firm, however, remains 
unchanged. 














Electric Furnace Construction and Operation---l 


A Comprehensive Discussion of the Design and Manipulation of This New Steel- 
Making Medium for the Foundryman, With Details of the Electrical Problems Involved 


LECTRICITY as a source of 
heat has been’ considered 
seriously in connection with 

*% the manufacture of steel 
only in recent years because, as a 
simple competitor of coal and gas, 
it is expensive. When, however, it 
was recognized that, by the use of 
heat free from the contamination of 
oxidizing conditions, chemical reac- 
tions and metallurgical operations 
were made possible which could not 
be performed by our older methods, 
and that not only could the dead 
melting operation of the crucible be 
duplicated, but that materials contain- 
ing objectionable ingredients could be 
refined, and give a_ steel equal to 
the best quality known, then the use 
and development of the electric steel 
furnace grew rapidly. 

So far invention has given us two 
methods only of applying electric heat 
to the steel furnace—the direct appli- 
cation of the arc to the charge in the 
arc furnace, and the generation of 
heat in the metallic charge by means 
of induced electric currents in the 
induction furnace. In the arc fur- 
molten charge is. cooler 
than the slag and this is a desirable 
condition, as the slag has a higher 
melting point than the steel. In the 
induction furnace the heat of the slag 
is derived from the steel, wh‘le the 
space above the slag is quite cool. 
Thus while it is possible to acquire a 
temperature and fluidity of the slag 
by which certain chemical reactions 
may be carried on betweer. the slag 
and the metal in the induction fur- 
nace, this cannot be accomplished as 
readily and satisfactorily as it can be 
done in the arc furnace. 


nace, the 


Induction Steel Furnace 

While the arc steel furnace is mere- 
ly a hearth on which steel is made, 
the source of heat being the arc, just 
as flame is used in other furnaces, 
the induction steel furnace is really 
an electrical apparatus, as it contains 
within itself the transformers which 
induce the heat in the charge. 

I consider that the constructicn and 
further develepment of the induction 
furnace is more the task of the elec- 
trical expert than it is of the practical 
furnace man or the mechanical engi- 


Presented at the Atlantic City meeting of 
the American Foundrymen’s Association. 


neer. This paper is confined then to 
the arc type of electric steel furnace. 
An ideal electric furnace is one 
whose shape is a sphere. The charge 
would be a metallic sphere and would 
be located in the center of the spher- 
ical furnace much as the yolk of a 
hard boiled egg is enclosed by the 
white of the egg. The walls of the 
furnace would be perfect insulators 
of heat and perfect conductors of 
electric current. The amount of cur- 
rent applied to the charge would then 
be so great that it would be melted 
in an exceedingly short time. When 
the heat was finished, the furnace 
would split open and the charge be 
instantaneously ejected. 


Furnace a Compromise 


Very practical considerations per- 
mit us to only distantly approach this 
ideal. The charge when molten will 
lie in a pool and the bottom of the 
furnace must be saucer shaped. Doors 
have to be opened for the purposes 
of charging, manipulating slags, tak- 
ing tests and making alloy additions. 
If we insulate the furnace too well, 
we find that our refractory lining will 
melt. To introduce electric current 
we have to avail ourselves of the kind 
of current and the means of handling 
it most adaptable to our conditions. 
Therefore, our furnace is a 
promise in many ways. 

For materials suitable for making 
the furnace hearth or bottom, we are 
practically confined to two—magnesia 
and silica. 


com- 


The basic electric furnace, 
just as the basic open-hearth furnace, 
permits the use of a basic slag cover- 
ing for the metal bath which, react- 
ing chemically with impurities in the 
metal, remove them. By the use of 
oxides in the slag phosphorus may be 
removed, but the electric furnace does 
more; it can work under reducing or 
deoxidizing conditions which make it 
possible to remove sulphur and the 
still more objectionable 
oxygen. 


element 


With an acid furnace phosphorus 
and sulphur cannot be removed, but 
excellent steel.:can be made from high 
grade materials by dead melting, as 
in the crucible, and by deoxidizing the 
steel by the aid of the nascent silicon, 
which is reduced from the silica of 
the slag. However, there are two 
difficulties in this connection. If a 
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truly reducing or deoxidizing condi- 
tion is maintained, so much silica is 
liable to be reduced to silicon that 
the steel will be too high in silicon. 
If oxides are introduced to burn out 
the excess silicon, or worse yet, if no 
slag is carried except that coming 
from the melted rust of the scrap, 
we have no better condition than that 
existing in the acid open-hearth fur- 
nace. 

The best basic hearth is made by 
placing next to the steel shell of the 
furnace magnesia brick and then form- 
ing a hearth of bowl shape by sinter- 
ing-in grain magnesia which is a 
species of calcined magnesite. The 
most suitable kind of magnesia is 
that which contains in its natural 
form a certain amount of iron oxide, 
as pure magnesia is too refractory for 
the purpose. Even with this material, 
it is advisable to mix with it from 10 
to 20 per cent of open-hearth slag 
to make it sinter or frit more readily. 

One method of burning-in the 
hearth is to make a plastic mass of 
magnesia, slag, hot tar and _ pitch, 
and ram in the hearth to the desired 
outline with hot rammers. Then a 
bed of coke is placed in the furnace 
and the electrodes lowered upon it. 
On the passage of current, small arcs 
form throughout the mass of coke 
and it soon becomes incandescent. 
After maintaining this high heat on 
the hearth for several days, it is 
burned to a sufficient depth to make 
it serviceable, but the sintering cannot 
be forced as far as the brickwork 
of the bottom. 


Making the Furnace Bottom 


I have found a more satisfactory 
method to be that of placing a thin 
layer of magnesia over the magnesia 
brick and bringing this up to a white 
heat by means of the arcs. When a 
sample gouged from the bottom shows 
that it is no longer granular, but a plastic 
mass, another layer of magnesia_is add- 
ed and sintered to the first, and the 
process is repeated until layer by 
layer the hearth is built up to the 
desired contour. It is then one mono- 
lithic block. Of course, this procedure 
is possible only in those furnaces 
which have the electrodes so disposed 
as to admit of it and requires about 
36 *hours. It is the same method 
which is employed in making open- 





242 

hearth bottoms in America, except 
that with the heat of the electric arc 
the time consumed is much less in 
electric furnace. 

Having a good bottom to start 
with, the corrosion about the slag 
line is repaired after each heat by 
throwing in a few shovelfuls of dolo- 
mite, either calcined or raw. Such a 


bottom lasts for an indefinite number 
of years without ever removing it for 
complete replacement. Dolomite, which 
is a combination of magnesia and 


lime, can also be used for making 
the hearth and even lime has been 
used for fettling. This is done in 


Europe more than in America. 
The Acid Bottom 


To make an acid hearth, it has 
been found preferable to build-up the 
entire hearth to the correct contour 
of silica brick and dust it over with 
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The walls of a basic furnace above 
the slag line may be made of silica, 


magnesia or chrome brick. Magnesia 
brick is the most satisfactory as re- 
gards its life and the effect on banks 
and slag of drippings from the walls, 
but its high cost will equal the cost 
of brick and labor for several silica 
Chrome brick, although too 
material under heat to be 
used in high walls, may be used in 
the low walls of an electric furnace 
very successfully, provided that there 
is no objection to a small quantity 
of chrome being reduced from its 
oxide into the steel which is specified 


walls. 
soft a 


for any particular purpose. <as tae 
chrome ore, of which the brick is 
made, is neutral to bases and acids, 
it does not cut the banks when it 


drips on them, and the chrome brick 
walls are not cut by the molten silica 
which runs over them from the flux- 
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FIG. 1—CIRCULAR FURNACE WITH THREE ELECTRODES 
silica sand. Silica brick is less ex- ing of the silica roof, as is the case 
pensive than magnesia brick and it with magnesia brick. Silica brick, 
is more difficult to burn-in a satis- though cheaper than the other two, 
factory bottom of sand than one of of course, is not affected by the 


magnesia. 
The prime consideration in securing 


a sound and lasting hearth is to have 


it as simple as possible. It should 
not be complicated. by any water 
cooled, air-cooled or  semi-molten 


metallic connection; neither 


should the bottom be composed of or 


parts or 


contain - conducting but non-metallic 
substances. These devices, which 
break up the continuity of the bot- 
tom, may be put up within a hearth 
of small size, but those of us who 
have had experience with open-hearth 
furnaces know what “steel in the bot- 


tom” or “a hole in the bottom” means 
in loss of production and higher costs 
considerable 


with a hearth of 


dimensions. 


any 


molten silica running over the skew- 
back from the 
attacked by fumes volatilized 
from the slag by the heat of the arc. 


roof. However, it is 


lime 


Material for Walls 


Also if, because of opening the 
doors too often, or having to shut 
the furnace down at intervals, the 
electrodes become pointed by oxida- 
tion, or if the arc be too long, thus 
causing heat to be reflected by the 
slag to the walls, the silica brick, 
being less refractory than the two 
other kinds, is melted readily and 
runs down over the basic banks into 
the slag, cutting the banks and often 
causing the slag to be too acid. It 


is apparent then that the material to 
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be used for the walls must be chosen 
after considering the various condi- 
tions under which any given furnace 
has to operate. 

The roof can be of silica only, as 
no basic material has yet been dis- 
covered which will stand in the form 


of an arch of any appreciable span 
without spalling. The material for 
lining the acid furnace is_ silica 
throughout. Various other materials 


have been suggested for electric fur- 
nace work, but either their excessive 
cost or their failure to serve the pur- 
pose have prevented their general use. 


Thickness of Walls and Roof 


In my ideal furnace I mention per- 
fect heat insulation. Unfortunately, 
the refractories at ovr disposal will 
not stand up under constantly applied 
high temperature. Heat applied at 
one end of a brick will cause it to 
melt, unless the heat is drawn away 
at the other end of the brick. Para- 
doxical though it may seem, ingenuity 
must be used to ventilate and draw 
heat away from the brickwork, instead 
of trying to insulate it. In the electric 
arc we have a source of heat of 100 
per cent efficiency. To make the 
efficiency of the furnace as high as 
possible, we must endeavor to con- 
centrate the heat in the charge, bury 
the arc in the charge while melting, 
and hold it down on the bath after 
melting and to accomplish the work 
in the shortest time practicable. Then 
when we have compelled our kilo- 
watts to do their utmost in the charge, 
the excess or unused heat should be 
carried away rapidly enough to leave 
intact the refractories which form the 
furnace. It is by these means that 
the charge and not the furnace is 
made to absorb the majority of the 
heat, and the radiation is reduced, not 
by insulation, but by cutting down 
the time during which it acts. 

A practicable thickness 
from 13 to 18 inches. 
best thickness 
9 inches. It 


walls is 
I consider the 
for the roof to be 
can be observed that 
when a furnace is new and the walls 
and the roof are at their thickest the 
consumption of kilowatts is smaller 
than later in the campaign, but it is 
also noticeable that the first few 
inches of brickwork go much faster 
than the last, and that we get the 
real service out of the brickwork after 
it is thin enough so that heat is 
rapidly conducted away to the at- 
mosphere. An extreme application of 
this principle is seen in certain Girod 


for 


furnaces, where the roof is only 4 
inches thick and where an air blast 
is used to cool and preserve the 


brickwork. 


Many expedients have been tried to 
provide 


for the are electric furnace 
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suitable electrodes and connections, 
but for steel furnaces.all have given 
away to simple carbon electrodes 
made in sections of convenient length, 
joined together by a nipple or screw 
thread, which permits them to be fed 
into the furnace through the electrode 
holder so as to consume the whole 
electrode without loss by butts. The 
forms of carbon used are either 
graphite or amorphous carbon. The 
graphite electrode may be graphitized 
after it is molded of amorphous car- 
bon, or it may be molded of graphite 
in the granular form. 

The advantages of the graphite 
electrode are its high conductivity and 
its greater freedom from _ breakage 
and its ease manipulation. The 
fact that it costs more than the 
amorphous carbon electrode prohibits 
its use where a few cents’ saving per 
ton of steel is considered important, 
as is the case with production on a 
large scale. Graphite is also a better 
conductor of heat, as well as of elec- 
tricity, and accordingly the reduction 
in size of electrode by the use of 
graphite is not all gain. 


of 


The Ideal Furnace 


In my ideal furnace I considered 
the medium which enveloped the 
charge to be not only a _ perfect 


refractory, but also one big electrode. 
The nearest approach to this condi- 


tion would be to have the bottom 
entirely made of carbon, and have 
the roof consist of one very large 


electrode, there being no walls to the 
furnace. In a steel furnace carbon 
cannot be used for the bottom, as the 
steel would soon be pig iron. The 
compromise with the _ ideal 
would be to have the charge entirely 
covered with an electrode divided by 
insulating planes into two or three 
sections, according to the kind of 
current to be used. This arrange- 
ment being impracticable, the next 
suggestion would be a multitude of 
small arcs in a great cluster which 
would entirely cover the charge. In 
this way the charge would be at- 
tacked at as many points and over 
as great an area as possible. Of 
course, the question of regulating ap- 
paratus, holders, roof coolers, accessi- 
bility to the furnace for taking tests 
making restrains wus 


second 


and additions, 
again. 

The best 
electrodes 
considering 
mercially and 


solution is have the 
as practicable, 
obtainable com- 
will harmonize 
with the other necessities of good 
furnace design, and increase the 
number of electrodes when these con- 
siderations and the of the bath 
demand it. Carbon, kept away 
from oxygen, is one of the very best re- 


to 
as large 
what is 
what 


to 


size 
when 
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fractories, and if the arc can be main- 
tained under a relatively large surface 
of carbon its heat 


is thrown down 
on the bath in the form of a hemi- 
sphere. If the electrode be very small 


and pointed, the arc radiates heat in 


all directions as a sphere, and the 
roof and walls suffer. In those fur- 
naces where the electrodes enter the 


furnace horizontally this is also true, 
and it has been found extremely dif- 
ficult to maintain a roof on those of 
small size, and impossible on those 
of large size. The consumption of 
kilowatts per ton of steel produced 
is greater with this type of furnace, 
where the heat is radiated from the 
arc equally upward and downward. 
Assuming that 


the furnace is of 
such size that the minimum number 
of electrodes will be used, the num- 


ber will depend on the kind of cur- 
rent and on whether or not electric 
connections through the bottom are 
used. With bottom connections a 
single-phase furnace will require one 
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3-phase furnace the number of elec- 
trodes is the same whether a bottom 
connection is used or net. 


Furnace with Three Electrodes 


The furnace illustrated in Fig. 1 is 
circular and encloses three electrodes. 
As the are arranged in a 
triangle, the natural form of the fur- 
nace would triangular, but the 
circular form gives a stronger struc- 
ture and more practical design. The 
electrodes are connected in delta with 
the transformers and are arranged 
with the pouring-out spout betweem 
two electrodes to facilitate slagging 
off. Fig. 2 shows an arrangement of 
six electrodes. Here two triangles 
are placed with their bases parallel 
and the triangular form of the furnace 
is more nearly adhered to considering 


electrodes 


be 


each half of the furnace by itself. 
The two groups of electrodes are 
connected in delta with two separate 


groups of transformers. 
ment is than 


This arrange- 


better having the six 
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FIG. 2—ARRANGEMENT OF 
electrode; 2-phase, two electrodes, and 
3-phase, three electrodes. If no bot- 
tom connections are used, that is, if 
the electrodes are vertical and are in 
series, the current passing from one 
to the other through the bath after 
striking arcs with the bath, or if the 
electrodes are arranged so as_ to 
maintain the above and clear of 
the bath, then a single-phase furnace 
requires two electrodes; 2-phase, four 


arc 


electrodes, and 3-phase, three elec- 
trodes. 
Bottom Connection 
It must be borne in mind that a 


bottom connection is not a substitute 
for an electrode, though the number 
of electrodes may be thereby reduced 
because a certain number of amperes 
must be carried through the electrodes 
to furnish a kilo- 
watts, the cross-section of elec- 
trodes must in both cases be the same 
for the kilowatts and arc volt- 
age. It be noted that for a 


given number of 


and 


same 
will 


FURNACE 


WITH SIX ELECTRODES 

electrodes form a rectangle, for thus 
we have a rectangular furnace, and 
viscous slags of the 
process it is better to 
avoid corners or level places where 
the will while the 
being poured the furnace. With 
these slags there is always a ten- 
dency for the bottom to build-up, and 
if an accumulation of old slag from 
previous heats comes off the banks 
into the slag of some later heat there 
is trouble. This trouble is not ex- 
perienced either in the bowl-shaped 
or triangular hearth. Fig. 3 shows an 
arrangement for 10 electrodes in the 
form of two triangles with a square 
between them. The central group of 
transformers is connected with the 
Scott’s connection as to give 2- 
phase current, each phase of which 
passes through two of the electrodes 
of the square in series. 


with the basic 


basic electric 


slag rest 


heat is 
from 


so 


Fig. 4 shows 


an arrangement for 12 electrodes con- 
nected to four sets of transformers. 
The two middle triangles may be 
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connected either as indicated by dot- 
ted lines or the triangles may lap 
over each other with two corner elec- 
trodes connected to one central elec- 


trode on the opposite side of the 
rectangle. Both arrangements have 
been found to work equally well. 
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small furnaces where the weight of 
the electrode is small and the pres- 
ervation of the holder of little 
ment, the water-cooling may be omit- 
ted. Surrounding the electrode and 
resting on the roof should be a water- 
cooled collar or ring. The-cold sur- 


mo- 


















































FIG. 3- 
WITH 


The question as to the current phase 
use is prac- 
in America at 
least, the current furnished 
by practically all power companies 
and that made in large industrial es- 
tablishments is 3-phase. The reasons 
for the general adoption of this form 
of current are economic ard will rule 
until some better method of 
transmitting electric current 


which we may best 
settled 


because 


tically for us, 


generat- 
ing and 
is found. Supposing that the size of 


the furnace has gone beyond that in 


which one set of electrodes may be 
used, and that 3-nhase current will 
be used, I give ir Figs. 1, 2, 3 and 4 


suggestions for the grouping of elec- 


trodes. 


Sizes of Electrodes 
Table | 


which 


of electrodes 


to 


shows | sizes 


found be satis- 
factory in practice. It will be noticed 
that the of the 
is not in absolute proportion to the 
size of the furnace. 
the electrodes 
available, furnace design and increase 


have been 


cross-section electrode 
Account is taken 
of commercial sizes of 
in current required per ton charge for 
furnaces smaller size. 

The electrode 


constructed as to form a good electric 


of 


holder should be 


so 


connection with the electrode and at 
the same time be easily tightened 
and loosened. It should be water- 


cooled so as to prevent arcing at the 
connection, which destroys both cool- 


er and'electrode. If the holder is not 


cooled it expands with heat faster 
than the electrode and the latter is 
permitted to slip down. On_ very 


TEN ELECTRODES ARRANGED IN 
A SQUARE 


FORM OF TWO TRIANGLES 
BETWEEN 


face afforded causes the fumes 
which arise from the bath to con- 
dense on it and form a smut which 
seals the opening between the elec- 
trode and the collar. Thus the fur- 
nace is made more nearly airtight. 
Without this device the flame 
ing the opening 
stroy electrode and 


thus 


escap- 
would 
the size of 
the opening would gradually increase. 


through 
the 


de- 


The arc electric furnace may use 
either direct or alternating current. 
For commercial reasons alternating 


current is almost exclusively used and, 
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the voltage required in the furnace, 
which is relatively low. As the arc 
is a form of electrical resistance, the 
voltage employed depends on _ the 
length of the arc desired. If we 
adopt the principle that the arc should 
be confined between the bath and the 
end of an electrode of considerable 
area, then the arc should be as short 
as possible, at the same time keeping 
the carbon electrode out of all con- 
tact with the molten bath. This con- 
dition is obtained by a voltage of 
about 45 volts at the arc. Where the 
electrodes are in series, then the volt- 
age across the busbars is 100. If the 
electrodes are in series with the bot- 
tom connections, then the voltage is 
from 50 to 75. 

When melting ferro-manganese, 
where it is desirable to volatilize as 
little of the manganese in the arc as 
possible, the arc is made so _ short 
that it is practically hidden in the 
slag, and the arc voltage is just above 
that at which an arc can be struck, 
namely, from 25 to 30 volts. Where 
a long arc is desired, for instance, 
in furnaces having horizontal elec- 
trodes and in which no arc is struck 
with the bath, and where an arc 8 
or more inches long is desired, arc 
voltages vary from 100 to over 200 
volts. 


Static Transformers 


For the transformation of current 
from high voltage to the low voltage 
used by the furnace static transform- 
ers are preferable. Rotary transform. 
ers have frequently been used for this 
purpose in Europe, but as the loss 
of power in the rotary transformers 
is 15 per cent Or more as against 
1% per cent in the static transformer, 





J 


errernenty 
WV 


ee eee j 





V 



































J LM LYS ES 

| a | é : ese 
= | ; : ss ] 
| ‘ = \ : 7 = L | 
| 7 — ( ‘ —— - || 
| IES SF if) 
1} == ; Se ||| 
| ee +5 ||| 
|_ Jt : Wy 

— ee ae 
FIG. 4—TWELVE ELECTRODES CONNECTED TO FOUR SETS OF 

TRANSFORMERS 
for the same reasons, the use of 3- the difference in cost of current at 


phase current is becoming more gen- 
eral than that of single-phase or 2- 
current. The voltage of the 
current used may be any voltage fur- 
nished by the power house because 
it is transformed at the furnace to 


phase 


the furnace is considerabie. Also, the 
rotary is one more piece of machinery 
to look after. 

Separate transformers may be used 
for each phase, or all the phases may 
be included in one transformer, as, 
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for instance, one 3-phase -cansformer 
for three electrodes. fhe _ single 
transformer is slightly cheaper, but 
an injury to one phase of the trans- 
former may mean the ruin of the 
other phases, which would not be the 
case with separate transformers for 
each phase. Two transformers may 
be used on a 3-phase circuit by run- 
ning on open delta, but the advantage 
is questionable. Either air-cooled or 
water-cooled transformers may be 
used. If the latter, the water after 
passing through the transformer may 
be passed through the water-cooling 
system of the furnace. The telltale 
of the furnace may be used as that 
of the transformers and is always 
within view of the furnace operator. 
If the water ceases to flow through 
the furnace coolers, the current would 
naturally be cut off, thus automatical- 
ly protecting the transformers. 


Form of Conducto; 


With furnaces of larger size, where 
heavy currents up to 18,000 amperes 
per phase are used, and with other 
conditions seldom found in. ordinary 
electrical work, the doctors do not 
always agree as to the best form of 
conductor and the amount of copper 
which should be used to carry these 
heavy currents from the transformer 
to the electrodes. The most satis- 
factory construction is that of busbars 
instead of insulated cables, and I am 
using on the furnace a cross-section 
corresponding to 800 amperes. per 
square inch of copper. Where flexible 
cables are used in order that the 
furnace may be tilted, the cables 
should be bare cables and may also 
be loaded to 800 amperes per 1,000,000 
C.M. Of course, it is common prac- 
tice. to load copper heavier than this, 
but as both the bars on the furnace 
and the flexible cables are in warm 
places, and it is not comfortable to 
have cables twisting and bars rattling 
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cessfully applied to furnaces of vari- 
ous sizes. 

Referring to the transformer ca- 
pacity used with the various sizes of 
furnaces in Table II, it will be noted 
that for the 6, 10 and 15-ton sizes 
200 kva. per ton are used, and that 
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months’ supply in stock which in- 
sured thorough seasoning and satis- 
factory annealing. Today, however, 
owing to the scarcity of crucibles, 
they cannot be seasoned as they are 
used almost as soon as they are re- 
ceived. The pots should not be cooled 








Table II. 
PROPORTIONS OF COPPER SUCCESSFULLY APPLIED TO VARIOUS 
SIZED FURNACES 


Trans- Sq. in. Number 
Size of former copper of % in. Number of 
furnace, capacity, Amperes per copper bars C. M. flexible cables 

tons. Kva. per phase. phase. per phase. . per phase. 
1 375 2,250 3 2—6 4— 750,000 C. M. 
2 600 3,600 5 4—5 6— 800,000 C. M. 
3 750 4,500 6 4—6 6—1,000,000 C. M. 
4 900 5,400 7 4—7 8—1,000,000 C. M. 
6 1,200 7,200 9 6—6 6—2,000,000 C. M. 
10 2,000 12,000 16 8—8 8—2,000,000 C. M. 
15 3,000 18,000 24 12—8 12—2,000,000 C. M. 








for the smaller sizes the kva. per ton 
increases as the size of the furnace 
decreases. So long as current is on 
the furnace, loss of energy by heat 
radiation goes on, and as the con- 
sumption of kilowatts per ton of 
product is affected by the size of the 
divisor and as the radiation per ton 
is greater in the small furnaces, it is 
advisable to cut down the time during 
which radiation acts by making quick- 
er heats on the smaller furnaces. Also 
in general the requirements of the 
steelmaker, making small heats, de- 
mand that the heats come close to- 
gether. 


Handling Crucibles Made with 


American Clay 

Owing to the inability of crucible 
makers to obtain German clay for 
their mixtures, they are compelled to 
resort to the use of American clays 
and the resultant pots must be handled 
with greater care than those made 
with German clay as a _ constituent. 





SIZE OF ELECTRODES FOUND 


Size of Transformer Amperes, 
furnace, capacity, each 
tons. Kva. phase. 
1 375 2,250 
2 600 3,600 
3 750 4,500 
4 900 5,490 
6 1,200 7,200 
10 2,000 12,000 
15 3,000 18,000 





Table I 


Amorphous carbon 


Amperes per Amperes 
Size of  sq.in.of Size of per sq. in. of 
elec elec- elec- elec- 
trodes. trodes. trodes trodes. 
8 45 4 180 
12 32 6 128 
14 29 7 116 
14 35 7 140 
17 32 8 143 
20 38 10 152 
24 40 12 160 


SATISFACTORY IN PRACTICE 


Graphite 








under heavy loads or surges of cur- 
rent, I think the investment in cop- 
per is advisable. If aluminum cor- 
ductors be used, sizes will be varied 
to conform to the use of this metal. 
Table II shows how the proportions 
of copper mentioned have been suc- 


‘ 
The crucibles should be annealed care- 
fully, should be kept in stock for a 
considerable period before they are 
placed in the furnaces and pots of 
smaller capacity should be employed. 
Prior to the war it, was the custom 


of crucible users: to retain a_ six 


too rapidly nor should they be heated 
too quickly, as they are liable to crack 
as a result of sudden expansion and 
contraction. It is recommended that 
the pot be returned to the furnace 
while it is still hot and this will 
enable it to cool slowly after the 
fire has been withdrawn. It also is 
suggested that crucibles of a smaller 
size than those formerly employed 
will give a larger number of heats 
than crucibles of the same size as 
those used when German clay was 
available. For example, if a foundry 
used a No. 400 pot it is advisable 
to try a No. 300 or a No. 225 and in 
a shop where No. 60 crucibles are 
customarily used, a No. 45 or No. 50 
should be tried. By following these 
suggestions better results can be ob- 
tained from the use of pots made 
with American clays. 


Facing Capacity Increased 
The capacity of the facing mill op- 
erated at Stockertown, Pa., by T. P. 
Kelly & Co., Inc., New York City, has 
been increased to 30 tons per day by 
the installation of additional machin- 
ery. This plant is located on a site 
of 8% acres, and during the past few 
years a concrete warehouse was built 
to insure an adequate supply of va- 
rious materials for immediate 

ment to the foundry trade. 


ship- 


The copper produced in Pennsyl- 
vania is a by-product separated from 
magnetic ores of the Cornwall iron 
mine, in Lebanon county. A_ small 
production of lead in 1915 was re- 
ported from Mercer county. 


The firm name of Wonham, Sanger 
& Bates, Inc. 17 Battery place, New 
York City, has been changed to Won- 
ham, Bates & Goode, Inc. 
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Fig. 1—General View of Producer Gas Plant at Works of American Cast Iron Pipe Co., 


Off-Take, Manifold and Overhead Gas Main 


Birmingham, Ala., Showing Arrangement of 


How Producer Gas Made F our-Inch Pipe Possible 


Y USING producer gas in- 

stead of coke for drying molds, 

the American Cast Iron Pipe 

Co., Birmingham, Ala., has 

made the manufacture of 4-inch cast 
iron pipe commercially feasible. In 
most modern pipe shops, where circular 
pits served by jib cranes are employed, 
the molds are dried in the pit where 
they are poured. When using a direct 
coke fire for this 
purpose, the 
American Cast 
Iron Pipe Co. 
found that over 
10 hours were 
required to dry 
4-inch_ molds. 
This resulted in 
so limited a pro- 
duction, one en- 
tire shift being 
wasted in drying 
the molds, that 
was not pos- 


sible to sell the 


I lactase 
price low enough 
to compete Sat- 


isfactorily with 





similar sizes of 
steel or wrought 
iron pipe. The 
molds for 4-inch 
pipe are much 
more difficult to 
dry than those 
for the larger 
sizes, owing to 


By H Cole Estep 


the relatively low ratio between the 
surface exposed and the total volume 
of sand in the flask. Nevertheless, 
an extensive demand has been created 
for cast iron pipe in sizes under 6 
inches, due to a large extent to its 
corrosion-resisting properties. By the 
employment of gas instead of coke, 
the time required for drying the molds 
has been divided by three, resulting in 





practically tripled production per pit. 
This increased tonnage has made _ it 
possible to market 4-inch pipe on a 
satisfactorily competitive basis. 

Also the use of producer gas in con- 
nection with the manufacture of cast 
iron pipe brings other, incidental ad- 
vantages. The workmen have a de- 
cided preference for gas, not only be- 
cause much less manual labor is in- 
volved than with 
coke, but also 
because the tem- 
perature of the 
pits is greatly 
reduced. With 
direct firing, the 
heat in the pits 
becomes almost 
unbearable in the 
summer time. 
This is  special- 
ly true in the 
south. The fact 
that the pits are 
cooler when gas 
is used shows, 
also, that much 
less heat is 
wasted when 
this form of fuel 
is burned. Fur- 
thermore, if gas 
is used instead 
of coke for mold 
drying, it also 
may be employed, 





FIG. 2—ONE OF THE PRODUCER GAS FIRED CORE OVENS AT PLANT OF 


AMERICAN CAST IRON PIPE CO. 
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with virtually 
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expense, for heating core ovens, result- 
ing in appreciably reduced charges for 
labor and attendance. Few foundry- 
mien appreciate the cost of maintaining 
several, scattered coke fires under core 
ovens and ordinary mold-drying ovens. 
The American Cast Iron Pipe Co. uses 
producer gas for all drying and heating 
purposes throughout its works, which is 
one of the largest in the country. 

The experience of this company in- 
dicates that producer gas has reduced 
the cost of drying pipe molds 40 per 
cent. On 4-inch pipe, the time required 
for the drying operation has been cut 
from approximately 12 hours to three 
hours. From seven to eight hours are 
consumed in drying 6-inch pipe molds 
with coke; gas has reduced this time 
also to about three hours. Proportion- 
ate savings are possible in drying molds 
for the larger sizes of pipe. In addi- 
tion, the gas greatly fecilitates drying 
the molds for 16-foot, extra-length pipe. 
Long-length pipe has certain inherenc 
advantages, inasmuch as it contains only 
330 instead of 440 joints per mile of 
line. It is exceedingly difficult, how- 
ever, to dry 16-foot pipe molds with 

solves the problem, inas- 
much as with this fuel it is possible to 
heat the mold uniformly throughout its 
entire length. The American Cast Iron 
Pipe Co. was the pioneer manufacturer 
of long-length pipe in the United States. 

Labor costs are considerably less with 
producer gas. When burning coke in 
its pits, the American Cast Iron Pipe 
Co. employed eight firemen; at present, 
with gas, only three are required. 


coke. Gas 


Six Producers Installed 


The general arrangement of the pro- 
ducer gas plant of the American Cast 
Iron Pipe Co. is shown in Fig. 1. Six 


producers have been installed. They 
are 13 feet in outside diameter. The 
diameter inside of lining is 10 feet. 


This plant turns out 7,000,000 cubic feet 
of gas per day. The producers, which 
are arranged in a row, are sheltered by 
a steel-frame building sheathed with 
corrugated steel siding. The producer 
off-takes connect with a 60-inch brick- 
lined manifold which extends alongside 
the producer house parallel with the 
The manifold delivers the gas 
60-inch overhead main, 
clearly in Fig. 1. This main conveys it 
to the pipe foundry. One of the sev- 
eral dust-catchers with which the gas 
main is provided is shown at D, Fig. 1. 
As this illustration indicates, the dust- 
catchers are of very simple construc- 
tion. Workmen who may have occasion 
to inspect the gas main are protected 
from falling off by a steel hand rail. 
The producers are hand-fired and poked 
and the fuel is handled in buggies. 
The gas is made from coke contain- 
ing 70 per cent fixed carbon, 5 per cent 


eaves. 


to a shown 
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volatile matter, 18 per cent ash and 
from 7 to 12 per cent water. Coke is 
used instead of gas coal in order to 
procure a dry, clean gas. If coal gas 
is used raw, tar deposits soon clog up 
the mains, pipes and burners. Such gas 
may, of course, be cleaned with water, 
but in this case, the gas absorbs consid- 
erable moisture which is liberated on 
combustion. The thus formed 
condenses in the molds and _ causes 
trouble. In the core ovens it is ab- 
sorbed by the cores. Therefore a dry, 
clean gas is necessary and this is ob- 
tained at the American plant by using 
coke in the producers. 
trouble is experienced 


steam 


Practically no 
from tar de- 


posits. On rare occasions some of the 
smaller pipes are taken down and 
cleaned. The burners, also, are cleaned 


at intervals. Most of the solid parti- 
cles carried over by the gas are 
rated-out by the dust-catchers. 


sepa- 


Analysis of the Gas 


Steam is admitted to the 
with the air blast. Also 
blowers are employed. 


producers 
Eynom-Evans 
Under these 

















COMBINATION SCRAPER AND SCREW 


DRIVER FOR PATTERNMAKERS 
conditions, an average analysis of the 
gas is as follows: 

Per Cent 
Carbon dioxide, (CQOo)........... aco aa 
3 eee rer eres ee 1.30 
Carbon monoxide, (CO)............ . 26.90 
DEWON CUEE if ceGecncaceawawaaante 10.50 
Wee, GED nic cecicescadvcbess 0.60 
POG CINE. Sividee ci ecke eames ooo 5658 

This gas contains an average of 134.7 

British thermal units per cubic foot. 


64.0 
per pound of coke, and 
8,621 British thermal units 
are recovered in the gas, per pound of 
coke. On leaving the producers, the 
gas has an average temperature of 450 
to 500 degrees Cent. 
about 100 
foundry. 


Approximately cubic feet of gas 
are obtained 


therefore 


This is reduced to 
Cent. in the pipe 
Only the large 60-inch main 
leading from the producer 
lined with fire brick. The 
tributing mains in the foundry are un- 
lined. 

The gas burners present no unusual 
features of construction. In the 4-inch 
pipe pits the flasks are arranged in 
pairs so that two flasks are heated by 
one burner. Each flask, in this 
contains two molds. The 
dried in about three hours. 


degrees 


house is 
smaller dis- 


size, 
molds are 
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One of the gas-fired core ovens at 
the plant of the American Cast Iron 
Pipe Co. is shown in Fig. 2. This oven 
contains three tracks and has a total 
capacity of 30 cores. The cores are 
suspended by arbors in racks of special 
construction. The gas burners are ar- 
ranged in three rows underneath the 
tracks and tests have demonstrated that 
the ovens are heated uniformly. The 
gas is controlled entirely from the out- 
side of the oven. 

The producer gas apparatus at this 
plant was designed and installed under 
the supervision of J. F. Kent, general 
manager, American Cast Iron Pipe Co, 
Birmingham, Ala. 


A Combination Patternmaker’s 
Tool 


By M. E. Duggan 


It is poor patternmaking practice to 
use an edge tool or plane to remove 
glue, sand or varnish from glued joints, 
old patterns, bench tops, etc. In the 
accompanying illustration is shown a 
scraper which will prove satisfactory for 
such work. The holes in the handle are 
handy and practical for forming dowel 
pins, while the screw driver at the end 
of the handle 
namely as a 


serves two purposes, 
stop for the hand when 
using the scraper and also for stubborn 
screws in core boxes and patterns. The 
dimensions given will provide for a 
scraper of handy size for general use 
and it is convenient for storage in the 
tool chest. It is made of tool steel and 
is tempered. The screw driver feature 
also will be found to be handy for ma- 
chinists’ use and takes the place of a 
special tool. 


Annual Meeting of Newark 


Foundrymen 


At the annual meeting of the New- 
ark Foundrymen’s Association held at 
Newark, N. J., May 3, officers for the 
ensuing year were. reelected as fol- 
President, H. P. McDonald, 
Snead & Co. Iron Works, Jersey City, 
N. J.; vice president, James Flock- 
hart, Maher & Flockhart, Newark: 
treasurer, James Campbell, Maher & 
Flockhart,, and secretary, J. S. Kinne, 
Riverside Steel Casting Co., Newark. 
The executive committee consists of 
James Flockhart, Maher & Flockhart: 
Louis Sacks, Louis Sacks Iron Foun- 
dry; G. Hannay, Oscar Barnett Foun- 
dry Co.; Arthur E. Barlow, Barlow 
Foundry Co., and E. M. Taggart, J. 
W. Paxson Co. The meeting was ad- 
dressed by T. E. Austin, assistant 
manager of the crane department of 
the Niles-Bement-Pond Co., Philadel- 


lows: 


phia, who talked on foundry crane in- 
stallations. 
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June, 1916 
Trade Outlook 


CARCITY of common labor continues to 

curtail foundry operations, although no 

shortage in skilled molders is reported 

from any of the leading foundry centers. 
This unusual condition is attributed to the great 
demand for unskilled operatives in the machinery 
and allied industries which are enjoying unusually 
high prices for their products and consequently are 
granting almost every concession to man their plants. 
The Pittsburgh district is the only section of the 
country where a determined stand has been taken 
by the foundrymen against shorter hours and an 
increased wage rate demanded by the molders, and 
upon the outcome of this controversy will. depend 
largely the presentation of similar demands in other 
large casting centers. The reduced melt has been 
felt by the blast furnace operators to some extent, 
as their shipments have not been as heavy as dur- 
ing the months of March and April. In this con- 
nection, the tremendous merchant pig iron con- 
sumption must be taken into consideration, since 
the unfilled orders on furnace books considerably 
exceed the output of merchant stacks throughout 
the remainder of the year. While occasional soft 
spots have developed in pig iron quotations, no 
tendency towards weakness in existing prices for 
castings has been noted in any of the various 
branches of the foundry industry. Due to the act- 
ivity of the rolling mills, the roll shops are from 
three to four months behind on deliveries and prac- 
tically the same condition prevails among foundries 
specializing in rolling mill equipment. The jobbing 
shops in iron and steel works centers are crowded 
to capacity with orders for repair parts. Steel foun- 
dries likewise continue to enjoy unusual prosperity 
and prices for castings for early shipment are gov- 
erned largely by the stress of the purchaser. With 
a record sale of motor cars and trucks confronting 
builders this season, shops specializing in castings 
for this industry still continue to operate at their 
maximum capacity, and it is predicted that the cus- 
tomary lull between seasons will not occur this 
year. The high prices prevailing for metals has not 
affected the output of the brass and aluminum foun- 
dries, but inability to obtain an adequate supply oi 
tin and other white metals, as well as copper, has 
considerably reduced the output. In some instances 
forgings and malleable sections have been substi- 
tuted for non-ferrous metal parts, but this practice 
also has been limited by the ability of forging plants 
and malleable shops to take on such work. The 
foundries generally are riding on the crest of the 
wave of prosperity and the continuation of existing 
conditions throughout the remainder of the year is 
assured. In the leading producing and consuming 
centers, foundry grades of pig iron are quoted as 
follows: No. 2, Chicago, $19; Cleveland, $19.30: 
Pittsburgh, $18.95; Buffalo, $18.25; Philadelphia, $20, 
and Birmingham, $14.50 to $15. Malleable is prac- 
tically unchanged at $19.50, Chicago; $21.50 to 
$21.75, Philadelphia; $21, Buffalo, and $19.45. to 
$19.95, Pittsburgh. Lake Superior charcoal, Nos. 
1 to 4, is held at $19.75 to $22.25, Chicago, and 
he se at $1895 to $19.20, Pittsbureh, and $20.50 to 
$21, eastern Pennsylvania points. Non-ferrous metals 
continue on a high level, electrolytic copper being 
quoted at 29c to 29.25c, New York, and lake at 28.50c 
to 28.75c. Tin is nominally 48c; lead, 7.30c, 
spelter, 14.25c to 14.50c. 
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FIG. 1—SLIP RING INDUCTION MOTOR 
CAPACITY WITH ROLLED STEEL 


OF 75-HORSEPOWER FIG. 2—SLIP 
FRAME 


RING INDUCTION MOTOR, 10-HORSE- 


POWER CAPACITY, WITH BUILT-UP FRAME 


New Equipment for the Foundry 


NEW line of slip ring in- 
duction motors for severe, 
intermittent, varying speed 
service has been developed 
by the Westinghouse Electric & Mfg. Co., 
East Pittsburgh, Pa. They are par- 
ticularly designed for heavy duty on 
cranes, hoists, transfer tables and _ simi- 





FIG, 1 


RANGE OF SIZES OF STAMPED 
BY FREDERIC B. 


lar applications and are furnished in 
sizes from 1% to 200-horsepower for 
operation on two or three-phase, 220 or 
240-volt, 25 and 60-cycle circuits. The 
frames of the smaller sizes, Fig. 2, are 
made up of steel laminations riveted be- 
tween forged steel end shields and in 
the larger sizes the frames are made of 
rolled open-hearth steel. The brackets 
are cast iron with reinforcing ribs to 
insure rigidity and perfect alignment of 
the bearings, which are self-oiling of the 
oil-ring type and are large in size. The 
steel brush holders are supported by 
and insulated from the bracket, which is 
open to permit easy inspection and re- 
newal of the brushes. The rotor is of 
small diameter, thereby reducing the 
flywheel effect. This feature, together 
with perfect balance and the secure at- 
tachment of the windings, make these 


motors especially adapted for frequent 
starting, stopping and reversing. The 
shaft is made of axle steel and can be 
removed from the rotor without disturb- 
ing the windings. The motors are so 
constructed that in case of accident, re- 
pairs can be made quickly. In the ac- 


companying illustrations, a  75-horse- 





STEEL LADLE BOWLS MANUFACTURED 
STEVENS, DETROIT 


power motor is shown in Fig. 1, which is 
provided with a rolled steel frame and 
Fig. 2 is a view of a 10-horsepower 
motor with built-up frame construction. 


Stamped Steel Ladle Bowls 


\ complete line of stamped _ steel 
ladle bowls varying in capacity from 
60 to 250 pounds, is being manufac- 
tured by Frederic B. Stevens, Detroit. 


bowl, which has a capacity of 250 
pounds, is 13 inches in diameter and 
is made of steel 5/32-inch thick. The 
200-pound capacity bowl is 12 inches 
in diameter and is made of %-inch 
steel, while the 100 and 150-pound 
bowls likewise are made of '%-inch 
steel and are 10 inches and 11 inches 
in diameter, respectively. The bowl 
with a capacity of 60 pounds is 8% 
inches in diameter and is made of No. 
14 gage steel. In connection with 
these bowls a ladle shank also is of- 
fered, the band being made of cast 
steel while the bars are inserted into 
the band casting with a machine fit 
and are held in place with a heavy 
rivet. This type of construction elim- 
inates many difficulties experienced 
with forged bands and furthermore, 
there is practically no chance of the 
shank bending in the center. 


According to recent statistics, Ger- 
many, under war conditions is  pro- 
ducing electric steel at the rate of 
129,646 metric tons. annually. If the 
electric furnaces built by the Snyder 
Electric Furnace Co., Chicago, in 
cluding those recently sold and in 
operation, were 


suddenly mobilized 





FIG. 2—LADLE SHANK PROVII 


Since these bowls are pressed out of 
a single piece of steel, they are with- 
out seams, joints or rivets and are 
made of extra heavy material. The 
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ND WITH A CAST STEEL BAND 


for war service and operating on a 


24-hour basis, they would produce 
77,975 tons of steel every 12 months, 


or 40 per cent of Germany’s output. 
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Hand Jar-Ramming and Squeezer 
Molding Machine 
jar-ram- 


An ingenious combination jj 
ming and squeezer molding machine has 
been developed by the B. & B. Mfg. Co., 
Indianapolis, on which the jar-ramming 
operations are performed by hand in 
place of by power. This machine 
be operated either as a jar-rammer or a 
squeezer or as a combination of both. 


can 


When operating the machine as a Jjar- 
rammer a quick stroke of the hand 
lever, shown in the vertical po- 
sition in the accompanying _ illus- 
tration, sufficiently packs the sand 


and the amount of drop or force of the 
jar is controled by the motion 
the lever. It is claimed that a 
can be jar-rammed with a drop of % to 
14 the 
When operating as a hand squeezer the 


given 
mold 
desires. 


inches, as operator 

















SQUEEZER MOLDING 


MACHINE 
bail is moved forward and the hand 
lever is lowered to nearly a_ horizontal 


position for the final squeeze, the posi- 


tion of the handle being most con- 
venient for the operator to perform the 
squeezing operation. The machine is 


simple in construction and consists of 
a cylindrical ma- 
the table slide, 
consisting of a cylindrical sleeve, slides 
The stroke of the table 


All of the operating parts 


a main frame with 


chined barrel in) which 


up and down. 


is 214 inches. 
are contained within the table cylinder 
and are thoroughly protected 
All of the bearings have 
which 


or sleeve 
from the sand. 


a slightly overhanging cap pre- 


vents the sand from falling into them. 
The trunnions are protected with sand 
guards, making the joint between the 
trunnion and the machine frame sand- 
tight. This machine is built in three 


styles, namely, stationary, as illustrated 


herewith; portable, being mounted on 
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four wheels, and of the wall bracket 
type. In the latter case wall brackets 
take the place of the two legs, knee 
brackets suspending the machine from 
the wall, providing a clear sand space 
underneath. The distance between the 
bail rods is 30 inches. 


Portable Meter for Hardness Tests 


An ingenious device, widely extend- 
the application of the Brinell 
method for determining the hardness 
of metals and known as the Brinell 
meter, recently has been designed and 
placed on the market. Already it has 


ing 


been adopted in a number of large 
steel works, foundries, automobile 
plants and other metal working es- 
tablishments. This instrument aims 
to overcome’ disadvantages which 
have attended the making of Brinell 


tests in a plant. These disadvantages 
include the impossibility of applying 


the test to any given spot of a large 


mass of metal such as rails, large 
castings, etc., or to irregularly shaped 
pieces or hollow metal bodies; the 


difficulty of making the tests on thin 
metal sheets of any kind because un- 
der pressure the ball penetrates the 
section; and finally, the fact that the 


apparatus could not be handled con- 
veniently. 
With the Brinell meter, these re- 


strictions are said to be removed and 
the field of application greatly broad- 
ened. The instrument 
housing with a movable 10-millimeter 
ball projecting, and a 
standard bar of 

Brinell hardness which is inserted in 
the housing. The smooth surface of 
this bar contacts with the ball. Thus 
when pressure is applied, a spherically 


consists of a 


detachable 
carefully determined 


shaped impression is made in both 
the bar and in the metal under test. 
The diameters of the two _ indenta- 


tions are measured by special scales. 


The hardness, which is in direct re- 
lation to the proportion of the two 
impressions, is determined from di- 


rect-reading tables which are supplied 
with the instrument. The pressure 
may be varied affecting the 
accuracy of the tests since the method 


without 


used is a comparative one. The meter 


also hardness gage 


can be used as a 


on steel purchased according to a 


certain specification. 

The outfit consists of the housing, 
six standard bars, 12 
balls, measuring and direct- 
reading tables, all packed in a 9 x°6- 
inch leather carrying case. The out- 
fit weighs only 614 The me- 
ter was designed and patented by the 
metallurgical department of the Stand- 
ard Roller Bearing Co. and is 


standard steel 


scales, 


pounds. 


manu- 
factured under da license agreement by 
Herman A. Holz, 50 
New York City. 


Church street, 


June, 1916 


Personal 
Daniel Gray, formerly connected 
with the Henry Vogt Machine Co., 


Louisville, has been appointed general 
foreman of the National Foundry & 
Machine Co., of that city. 

T. Rice Davis has resigned as treas- 
urer and general manager of the Ver- 
milion Malleable Iron Co., Hoopeston, 
Ill. C. L. Liebau, secretary of the 
company also will serve as general 
manager. 

Robert H. Kelley, formerly affiliated 
with the International Correspond- 
ence Schools, Scranton, Pa., has been 
appointed assistant sales manager of 
the Sand Mixing Machine Co., 52 
Vanderbilt avenue, New York. 

O. E. Thomas has been appointed 
district sales manager of the Terry 
Steam Turbine Co., Hartford, Conn., 


in the territory including Arizona and 
portions 


southern of California and 

















PORTABLE METER FOR 
HARDNESS TESTS 


MAKING 


Nevada. His headquarters are in the 
Washington building, Los Angeles, 
Cal. 

Henry Cave, of the Cave Welding 


& Mfg. Co., which has represented the 
Davis-Bournonville Co., New York, in 
New England years, will 
take active charge of the research de- 
partment of the latter company, but 
will still retain his interest and will 
serve in an advisory capacity to the 
Cave Welding & Mfg. Co. To enable 
»-Mr. Cave to do this, the Davis-Bourn- 


for many 


onville Co. has arranged to take over 
the sale of its apparatus in the New 
England states, extending directly to 
that territory co-operative service from 
manufacturer to customer direct. 





In 1915 the zine properties in St. 
Lawrence county, N. Y., were active- 
ly developed, and a 200-ton mill was 
in successful operation during the lat- 
ter part of the year. The Northern 
Ore Co. was the only producer of 
zine in the state in 1915. 
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Cast Iron Pipe Production in 1914 
According to a report issued by the 
United States census bureau, 69 es- 
tablishments manufactured cast iron 
pipe in 1914, the total products of 
which were valued at $27,574,773. Of 
these 69 establishments the principal 
business of 61 was the manufacture 
of cast iron pipe and fittings, while 
the remaining eight which were en- 
gaged primarily in other lines of manu- 
facture, produced cast iron pipe as a 
subsidiary line. At the census of 
1909, 52 establishments were reported 
engaged in cast iron pipe manufac- 
ture with products valued at $29,153,- 
723. The number of establishments in 
1914 devoted strictly to the manufac- 
ture of cast iron pipe was greater by 
nine than the number reported in 
1909, but the total value of the prod- 
ucts decreased 9.6 per cent during the 
five-year period. 
output of 1914 
net tons 


The cast iron pipe 
comprised 1,092,208 
valued at $25,391,714 and 
consisted of 880,556 tons of gas and 
water pipe and fittings valued at $19,- 
218,006 and 211,652 tons of soil and 
plumbers’ pipe and fittings valued at 
$6,173,708. The gas and water pipe 
output was made up of 802,967 tons 
of bell and spigot pipe, valued at $16,- 
228,587; 25,192 tons of flanged pipe, 
valued at $645,707; 12,001 tons of cul- 
vert pipe, valued at $246,527, and 40,- 
386 tons of fittings, valued at $2,097,- 
185. In addition, there were produced 
26,199 tons of castings other than pipe 
and fittings, valued at $741,381 and 
products other than castings, 
at $1,441,678. Of the 69 


valued 
establish- 
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ments reported for 1914, 20 were lo- 
cated in Alabama, 10 in Pennsylvania, 
nine in New Jersey, seven in Ohio, 
four in New York, three in Michigan, 
three in Tennessee, three in Virginia, 
two in Illinois, two in Indiana and 
one each in Colorado, Georgia, Mary- 
land, Massachusetts, North 
and Oregon. 


Carolina 


Hartford Foundrymen Entertained 
New England Members 
About 100 New England foundry- 
men and their friends were the guests, 
May 10, of the Hartford, Conn., mem- 
bers of the New England 
men’s 


Foundry- 
Association. On that date, 
the Hartford group of members con- 
ducted the regular monthly meeting 
of the New England 
Association. 
ford, the 


Foundrymen’s 

Upon arriving in Hart- 
visiting foundrymen and 
their friends assembled at the Allyn 
House, where automobiles were in 
Waiting and visits were made to vari- 
ous plants about the city. In the 
evening, dinner was 
Allyn House. In 


which followed, foundry costs in its 
several phases, sanitary conditions and 


served at the 
the discussions 


other subjects pertaining to foundry 


management were given attention. 
Stephen E. French, president of the 


New England Asso- 
ciation presided and among those who 
spoke was A. F. Corbin of the Union 
Mfg. Co., New Britain, Conn.; Edw. 
Douglas of W. & B. Douglas, Middle- 
town, Conn.; L. G. Kibbe of the 
Turner & Seymour Mfg. Co., Torring- 
ton, Conn., and others. 


Foundrymen’s 


bo 
wn 
pon 


Cost of Oxygen Reduced 


Since the beginning of the European 
war the cost of practically every com- 
modity entering into manufacture has 
been greatly increased and this ap- 
plies particularly to chemicals and 
their derivatives, which have soared 
to almost unheard of values. One 
commodity, however, has established 
an enviable throughout the 
period following the outbreak of the 
war. The Linde Air Products Co., 
New York City, probably the largest 
manufacturer of 


record 


commercial oxygen 
in the world, has maintained a policy 
of returning to the consumer, in the 
form of reduced prices, the benetits 
derived from its large increased pro- 
duction without reference to the tre- 
mendous advance in the cost of manu- 
facture and distribution resulting from 
the present abnormal conditions. It 
is estimated, that on the average, the 
cost of oxygen to the consumer has 
been reduced approximately 15 per 


cent. The consumption of oxygen, by 


reason of the large increase in weld- 
ing and other manufacturing oper- 
ations has greatly increased in recent 
years and to keep pace with this grow- 
ing demand the Linde Air Products Co. 
has established plants in the following 
centers: Atlanta, Ga.; Brooklyn, N. Y.; 
Buffalo, Cleveland, Detroit, East Chi- 
Ind.; Elizabeth, N. J.; Mil- 
waukee; Norristown, Pa.; North Kan- 
sas City, Mo.; Oakland, Cal.; Phila- 
delphia, St. Louis, Trafford City, Pa.; 
Utica, N. Y., and Worcester, Mass. 


cago, 


WHAT THE FOUNDRIES ARE DOING 


Activities of the Iron, Steel and Brass Shops 


The Guelph Stove Co., Guelph, Ont., is 
building a foundry. 

The Continuous Casting Co., 
J., is extending its plant. 

The Wheeling Mold & Foundry Co., Wheel- 
ing, W. Va., contemplates extending its plant. 


Garwood, N. 


The Junger Stove & Range Co., Grafton, 
Wis., will erect an addition to its plant 

The Reading Steel Casting Co., 
plates enlarging its plant. 


contem 


The Thomas B. Jeffrey Co., Kenosha, Wis., 
is building a foundry, 125 x 600 feet. 

The General Aluminum & Brass Mfg. Co 
Detroit, contemplates enlarging its plant. 


The National Steel Casting Co., Montpe- 
lier, Ind., will erect additions to its plant 
costing approximately $75,000. 

The Vermillion Malleable Iron Co., Hoope 
ston, Ill., is building a 50 x 100-foot addi 
tion to its foundry. 


The Standard Foundry Co. will move its 


plant from Alma to St 
will erect a building, 1( 


The Dominion Stove 





Pene- 
tunguishene, Ont., will addi- 
tions to its plant. 

Gavin, Ritchie & Son, are building a foun- 
dry at Battle Creek, Mich., t cost of 
$7,( 00. 

The Gurney Foundry Co., Toronto, Ont., 
will erect an addition to its plant at a cost 
of $2,500. 

Plans have been completed for 40 x 60 


foot foundry to be erected for James Kessler, 
Russell and Meserole streets, Brooklyn, N. Y. 


The Manufacturers’ Foundry ( Milwau- 
kee, is building a one-story, k and _ steel 
addition, 84 x 100 feet. 

The Davis & Furber Machine C North 
Andover, Mass., will build an addition to its 


foundry. 


The Speakman Supply & Pipe Co., Wil- 


wil 


mington, Del., will erect an addition to its 
foundry. 


The Liebl & Retzloff Mfg. Co., Luxem- 
burg, Wis., will build a 30 x 60-foot addition 


t¢ 


to its foundry and machine shop. 


The Union Mould & Machine Co., Union- 
town, Pa., will erect a brick foundry, 40 x 
100 feet. 

The Pennsylvania Engineeri: 
Castle, Pa., is building 
foundry. 


ig Works, New 
iddition to its 


The Missouri Malleable Iron Co., East St. 
Louis, Ill., will build a foundry addition at 
a cost of $3,000. 

The Minster Machine Co., Minster, O., is 
erecting a 60 x 84-foot brick addition to its 
foundry. 

The Aetna Foundry & Machine Co., War- 
ren, O., is 
80 feet. 


building a foundry addition, 40 x 


The Kutztown Foundry & Machine Co. 
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Pa., 


foundry. 


Kutztown, contemplates building an ad- 


dition to its 


The John Illingworth Steel Co., Philadel- 
phia, will erect a 12 x 27-foot foundry addi- 
tion at a cost of $2,500. 

The Lycoming Foundry & Machine Co., 


Williamsport, Pa., will build a 103 x 154-foot 


assembling shop and a 72 x 205-foot foundry. 

The Syracuse ‘Malleable Iron Works, Syra- 
cuse, N. Y., will build a 92 x 110-foot ad- 
dition. 

Plans are being prepared for an _ addition 
to the foundry of the Werra Aluminum Co., 
Waukesha, Wis. 

The Gilderman Mfg. & Foundry Co., Syra 
cuse, Ind., will move to Laporte, Ind., where 
it will erect a plant. 

The Wm. A. Hardy & Sons Co., Fitchburg, 
Mass., has awarded the contract for the 
erection of an addition to its foundry. 

The Vovaird Co., Bradford, Pa., will erect 
a 55 x 75-foot foundry to replace the one r¢ 
cently burned. . 

The Buckeye Foundry Co., Overpeck, O., 
is rebuilding its plant recently destroyed by 
fire 

The Pfau Mig. Co., Norwood, O., manuta 


turer of plumbers’ supplies, is having plans 


prepared for extending its plant 


Th American Steel Foundries Co., Al 
liance, O., contemplates building a 65 x 15 
foot addition to its plant. 

A permit has been granted to the Ent 
prise Mfg. Co. of Pennsylvania, Third nd 
Dauphin streets, Philadelphia, for the erection 
of a 50 x 58-foot addition to its toundry 

The Northwest Aluminum & Brass F\ Iry 
Inc., Rochester, N. Y., will build 
120-foot foundry at a cost of pproximately 
$10,000 

The Armstrong Steam Separator Co., He 
bart, Okla., recently incorporated with $100, 
C00 capital stock, will erect a foundry and 
machine shop 

William Johnson, owner of the Brooklyn 
Street Foundry Co., North Adams, Mass., 
contemplates erecting a foundry and n 
shop 

The Wesi Steel Castings Co., Clevel ind, 
contemplates erecting a 60 x 175-foot iddition 
to its plant The building will be of stee 
onstruction and will cost $20,00( 

A contract has been awarded for the ere¢ 
tion of an additon to the plant of the Syr 

ise Chilled Die & Casting Co., Syracuse, 


as 


Phe Hershey Foundry Co., 


Machine & 


Manheim, Pa., is erecting a brick addition, 
53 x 156 feet, with an office adjoining, 24 x 
34 Iteet, 

The pattern storage and patternmak ng de 


B aver 


Harker Co., 


Knott & ‘ 
by fire, will be 


partment of the 
Falls, Pa., 


immediately. 


recently destroyed 


rebuilt 


The Elwood Elwood, Ind., 


Foundry ( 


has been organized to operate the plant of 
the Elwood Iron Works, which will be et 
larged and new equipment added. 


The National Pipe & Foundry Co.,_ ré 


cently incorporated with $75,000 capital, by 
Wiley Alford, A. M. Shook and A. H. Camp 
bell, will build a plant at Attalla, Ala., for 
the manufacture of cast iron soil pipe. 

The Otis Elevator Co., Elevent avenue 


1 Twenty-sixth street, New York, is build 
a foundry addition and an _ assembling 

p at its Harrison, N. J., plant. e es 
mated cost is $80,000. 

B ire being received by McLaughlin & 
Huls! Lima, O., for four-stor ind 
basement, 50 x 150-foot pattern shop to be 
erected for the Carroll Foundry & Machine 
Co., Bucyrus, O. 

Work has been started on the 1-story, 125 
x 400-foot addition to the tank house of the 


TAE FOUNDRY 


United States Metals Refining Co., Chrome, 
N. J. The company also will build a 2- 
story, 51 x 115-foot laboratory, foundry and 
storage building. 

The Electric Steel Castings Co., Milwaukee, 
has commenced work on its electric steel 
foundry. The first unit will consist of three 
buildings, 30 x 80 feet, 40 x 200 feet, and 
boiler house, 30 x 40 feet, of. brick, steel and 
concrete construction. 

The General Chemical Co. of New York, 
has purchased the plant of the Pulaski Foun- 


dry & Machine Co., Pulaski, Va., and will 
make castings and machinery for its 25 plants. 
A new company has been organized under 
the name of the Pulaski Foundry & Machine 


build a 
a machine shop, 40 x 


Co., which will foundry, 40 x 130 


feet, and 130 feet. 


The Bay View Foundry Co., Sandusky, O., 
manufacturer of gray iron castings for auto- 
mobile marine and_ stationary gas engine 
parts, has awarded contracts for an addition 
to its foundry, 65 x 150 feet and an extension 
to its cleaning room, 25 x 90 feet. These 
re the second additions made by this com- 
pany during the last eight months and are 
necessary to provide capacity for the con 
stantly growing demand for its product. The 

ntracts provide for the completion of these 
extensions within 100 days. 

General Industrial Notes 

The Ornamental Casting Co., 122 Wooster 
treet, New York, has established a foundry 

isting white metal of all kinds 

Mayer Bros. have taken over the foundry 
nd machine shop of the International Hoist 
Co., Antigo, Wis. 

Phe Hoosier Castings Co., Connersville, 
Ind., has increased its capital stock from 
¢ 000 to $50,000. 


[he Springfield Brass Co., Springfield, Vt. 


’ 


recently has added a gray iron casting de- 
partment 

he Hubbard Steel Foundry Co., East Chi 

Ind., has increased its capit il stock 
$500,000 to $1,000,000. 

The General Castings Corporation, Buffalo, 

been incorporated with $5,000 capital, by 

E. L. Stutt, B. S. Linelty and W. H. Means. 

The Central Foundry Co., Vincennes, Ind., 

vhich has been closed since September, i914, 


resume operations. 


The Burlington Separator Co., Burlington, 


Ia., is seeking a building in which it will 
stall foundry and machine shop equipment. 
The John Woods Mfg. Co., Conshohocken, 

Pa., has been incorporated with a capital of 

$50,000 A brass and aluminum foundry, ma 

chine and pattern shops, etc., will be built. 

The Bayshore Foundry Co., Pensacola, Fla., 

s been incorporated with a capital stock of 
$5,000, by W. N. Ford, J. A. Stauter and 
thers 

The Peerless Brass Foundry & Machinery 
Co., South Bend, Ind., has been incorporated 
vith a capital stock of $1,000 by i? H. Wood 
vard, Robert F. Miller and John A. Wilskey 

rt Sout Shore Foundry Co., Chicago, 
is been incorporated with a capital stock of 
$2,500, by Allis Perz, William Riddle and Al 
ert H. Victor, 227 Swan street. 

Phe Fahnestock Mfg. Co., Union 3ank 
building, Pittsburgh, has acquired a plant at 
Avonmore, P and will operate a gray iron 
four Irv 

The plant of the Utica Pipe Foundry Co., 
Utica, N. Y., which went into bankruptcy 
several years ago, will be placed in operation 
I 


vy a new rganization. 

The Republic Brass Co., 1767 East Ejigh- 
teenth street, Cleveland, has been organized by 
E. H. 


of plumbers’ brass goods. 
The 


Blywise to engage in the manufacture 


Pontiac Gray Iron Co., Pontiac, Mich., 


June, 1916 


recently organized, 
department of the 
Co. 


has acquired the 
Pontiac Machine 


foundry 
& Foun- 
dry 
The Denver Boiler & Iron Works is nego- 
tiating with the chamber of commerce of El 
Texas, with a view of establishing a 
foundry in that city. 


The East End Brass & Ingot Co., Water- 
bury, Conn., is building a two-story 60x 200- 
foot plant; a two-story office building and a 
boiler house. 


Paso, 


The Detroit Bearing & Casting Co., 75 
West Baltimore avenue, Detroit, has been in- 
corporated with $110,000 capital by Edward 
H. Mills, Thomas P. Nerny and Fred J. 
Candt. 

The Howard Stove Co., Beaver Falls, Pa., 
has been absorbed by the Zenith Stove & 
lieater Co., of that place, but with main 
offices in Pittsburgh. J. C. Bash is general 
manager of the consolidated plants. 

The Metal & Alloy Specialties Co., Buffalo, 
has been incorporated with $10,000 capital to 
engage in the manufacture of bronze and 
aluminum castings. The incorporators are 
E. A. Moore, M. C. Teall and E. Rae. 

A ship building plant, which will include 
a steel foundry, machine shop and woodwork- 


ing department, will be 
Ltd., at Port Moody, B. C. 


» 


is $200,000. 


erected by Boyd’s, 


The estimated cost 


The 


Malleable Iron Range Co., Beaver Dam, 
Wis., is erecting an office and shop building. 
The office building will be of brick, one story 


and basement, 65x 100 feet, and the foundry 
of brick and mill construction, 50x 200 feet. 
The Doty Engine Co., Toronto, Ont., has 


been incorporated with a capital stock of $100,- 


000 to engage in the manufacture of castings 





and other metal products. The incorporators 
are J. S. Lovell, W. Bain and J. J. Dashwood 

The Doehler Die-Castins Co., operating 
plants at Brooklyn, N. Y., and Toledo, O., 
| i1cquired a controlling interest in the 
American Die Casting Co., Newark, N. J., 
which will be known hereafter as the Doehler 
Die-Casting Co. of New Jersey, 

The Reliance Foundry, Montreal, Que., has 


been incorporated with 


the 


$50,000 capital to en 


pipe, 
incorporators are 


gage in manufacture of soil 


The 


stoves, 


furnaces, ete. Emilien 


Daoust, Antonia Valiquette and Joseph A. St. 
Yves. 

The Rex Brass Co., Clevelond, has been 
incorporated with a capital stock of $1,000 
to engage in the manufacture of plumbers’ 


supplies. M. W. 
Braverman, V. E. 


Kastriner, B. 
Woodman 


incorporators. 


Foniger, S. 
and A. Elsner 
are the 
The Cherry Tree Machine Co., 
Pa, incorporated 
$25,000, by J.-C. Cosgrove, H. V. 
c. tT. Peal. The 
over the 


operate a 


Cherry Tree, 
has been with a capital of 
and 
taken 

will 


the 


Brown 


new company has 


Works 


machine 


Cherry Tree Iron and 


foundry and shop for 


manufacture of mine cars, etc. 


The Maxwell Co., Rome, N, Y 


Foundry - 
has been incorporated with a capital stock 


of $25,000 to engage in the manufacture of 
bronze, iron and_ steel castings. The incor 
porators are H. B. Maxwell, M. H. Maxwell, 





501 Willard street, Rome, and T. H. Hughes, 
1527 Howard avenue, Utica, N. Y. 

The merger of the Penn Steel Castings & 
Machine Co., Chester, Pa., and the Baldt 
Steel Co., New Castle, Del., has been ef- 
fected and the new company will be known 
is the Penn Marine & Ordnance Castings 
Co. The general offices will be located at 
132 South Fifteenth street, Philadelphia. The 
officers follow: Rodney Thayer, president: 
Walter S. Bickley, vice president; C. Ferris 
Jemison, secretary and Ivers S. Adams, 


treasurer. 








